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WEAK INTERACTIONS 
APPLICATIONS TO STRONG INTERACTIONS 
FIELD THEORY 
SCATTERING THEORY 
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NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
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THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
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NUCLEAR PROPERTIES AND REACTIONS, A=6-19, 
EXPERIMENTAL 
RADIOACTIVE DECAY... 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
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THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20-38, 
EXPERIMENTAL 








ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39-58, 
THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39-58, 
EXPERIMENTAL 





ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
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NUCLEAR PHYSICS—Continued 
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NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59-89, 
EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90-149, 
THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY 
ENERGY LEVELS AND TRANSITIONS 








NUCLEAR PROPERTIES AND REACTIONS, A=90-149, 
EXPERIMENTAL 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
MOMENTS AND SPIN 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, THEORETICAL... 
MASS, ABUNDANCE, AND BINDING ENERGY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 7412 


6441 Energy resource development map of Colorado. Murray, 
=> Denver; Colorado Geological Survey (1976). vp. 


The Colorado Geological Survey prepared Map Series 6 en- 
titled ‘Energy Resource Development Map of Colorado,’’ com- 
piled by D. Keith Murray. This two-color map is published at a 
scale of 1:500,000 (one inch équals approximately 8 miles) and 
measures 42’’ x 58’’. This map displays all of the known energy- 
related projects and conversion facilities proposed or planned in 
Colorado as of January 1, 1976, together with the locations of the 
State’s energy resources. The projects shown on the map include 
Federal Known and Proposed Coal Leasing Areas and Known 
Geothermal Resource Areas, uranium prospecting permit areas, 
existing and proposed power generating plants, active and 

surface and underground coal mines, sites of oil shale ac- 
tivity, 1975 oil and gas discoveries, and locations of urani- 
um/vanadium mills. The energy resources portrayed on the map in- 
clude the approximate extent of the coal-bearing regions; distribu- 
tion of surface or near-surface coal-bearing strata, including that 
which may be potentially ‘’strippable’’ (shown as a green over- 
print); distribution of oil shale; oil and gas fields; uranium resource 
areas; and thermal springs and wells. This useful exploration, 
development, and planning tool was prepared in cooperation with 
the Governor’s Energy Policy Council and the Colorado Energy 
Research Institute. 


PROCESSING 
REFER ALSO TO CITATION(S) 6929 


6442 (ORNL/TM—S5611) Coal technology program progress 
report for July 1976. (Oak Ridge National Lab., Tenn. T ees 
Sep 1976. Contract W- eaS-eng as. 33p. Dep. NTIS $4. 

The bench-scale h mn system was ‘modified to 
permit recirculating fluidized-bed operation. Three residue car- 
bonization runs were performed. In solids-liquid separations work, 
a sealed filtrate weighing unit was installed in the bench-scale ap- 
paratus that will allow continuous print-outs of filtration rates at 
operating pressures downstream of the filter up to 150 Ib/in. Set- 
tling runs at 530°F with process solvents and oil from the P and M- 
SRC pilot plant have shown excellent results; twenty percent light 
process oil gave settling rates which were more than double those 
obtained with SRC-unfiltered oil alone. High-temperature (greater 
than 873°K) pyrolysis tests with large blocks of coal produce sig- 
nificantly greater quantities of gas than that produced by pyrolysis 
of powdered coal. Work was completed on capital and operating 
cost estimates and economic analyses in conceptual design studies 
of commercial-scale Synthoil and Hyd mm plants. In 
the Coal-Fueled MIUS program work continued on analysis of the 
turbine electronic control system, design of building ifications, 
endurance testing of coal feed systems and a prototype feed noz- 
zle, and supplemental studies. In materials engineering work, the 
assessment for the pressure vessel and piping technology project, 
inspection techniques for wear and p gs, = 

ual design studies of prestressed concrete re vesse 
ior gullier aggleaion were Sntnand. (LTN) — 











6443 Kinetics of coal hydrodesulfurization in a batch reactor. 
Koltz, R.C.; Baldwin, R.M.; Bain, R.L.; Golden, J.0.; Gary, J.H. 
(Colorado School of Mines, Golden). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 5, 96-108( 1976). 

From American Chemical Society meeting; San Francisco, 
California; United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

The kinetics of hydrodesulfurization of coal was studied at 
the Colorado School of Mines under contract from the Energy 
Research and Development Administration, Fossil Energy Univer- 
sity Relations Division. The purpose of the study was to develop a 
model for the overall rate of sulfur removal from coal. Experimen- 
tation was done in a 300-cc Magnedrive reactor. Reaction tem- 
peratures of 360, 390, and 420°C were studied at times of '/,, 1, 2, 
and 4 hr. Fixed operating variables were reaction pressure, solvent 
type, coal type, and solvent-to-coal ratio. The effects of heat-up 
time were minimized by heating the bulk of the solvent to reaction 
temperature and then injecting a small sample of coal-solvent slur- 
ry. Total sulfur analyses were performed on the liquid and solid 
products and the gaseous products were analyzed with a gas chro- 
matograph. The results indicate that the desulfurization of coal in- 
creases with an increase in either the reaction temperature or the 
reaction time. The results also indicate that the reaction rate con- 
stant appears to be a function of conversion as well as tempera- 
ture. An Arrhenius plot of In k, vs 1/T for each of the reaction 
temperatures showed that the rate constant follows a true Arr- 
henius temperature dependence for low values of conversion. The 
activation energy for the desulfurization reaction as determined 
from this plot was 33.04 kcal/mole. 


6444 A s for processing coal and like material. Kevor- 
kian, V.; Cumings, F.J. (to Ingersoll-Rand Research Inc.). US 
Patent 3,976,548. 24 Aug 1976. Filed date 3 Dec 1974. 6p. 
Apparatus and methods are described for processing coal 
and like material, wherein the material is converted by heat into 
plastic-like condition and then supplied to a pressurized receiver 
such as a coal gasification reactor or a synthesis gas generator. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 6495, 6525 


6445 Kinetic associated with coal carbonisation. 
Barton, R.K.; Quinlan, M.J.; Ratcliffe, J.S. pp 214-223 of In Aus- 
tralian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
— and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

_ CONF-750260—. 

A systematic approach to the development of a design equa- 
tion for coal carbonization in any type of carbonizer is presented. 
The h is based on mathematical py ee of experi- 
mental data firstly for the rate of change o' intensive property 
of the product char (percent V.M., d.a.f.) and secondly the exten- 
sive properties of the particular system (flow rates, mixing pat- 
terns, operating conditions). Integration of these two parameters 
yields the design equation for the system. As distinct from the 
mechanistic chemistry approach, the procedure outlined requires 
= knowledge or assumptions as to the actual reaction kinetics of 

the system. Using this pseudo-kinetic rate equation and a distribu- 
tion of residence times approximated by that of an idea! backmix 
reactor it has been shown how the above procedure can be ap- 
plied. This model offers computational convenience and the use of 
a temperature dependent parameter renders unnecessary the ex- 
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perimental determination of devolatilization curves for every tem- 
perature of interest. Examination of the six coals studied herein 
and devolatilization curves for many other coals suggests that the 
model is applicable if the ‘’frequency factor’ is available. It is 
probable that this could be evaluated with only one experiment for 
each coal. It is ible that some coals undergoing devolatilization 
will require a different ‘’order’’ which with the ‘’frequency factor’’ 
will need to be determined experimentally. The extent of the ex- 
perimentation even in this case should be considerably reduced by 
the experience reported herein. 


6446 Non-recovery coke ovens. Sandercock, R.G. (Bellambi 
Coal Co., Ltd., Corrimal, Australia). pp 224-231 of In Australian 
black coal: its occurrence, mining, preparation, and use. Cook, 
A.C. (ed.). Wollongong, Australia; Australasian Inst. of Mining 
and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The subject is reviewed under the following topics: history 
of process development, present design and operation; properties 
of the coke product; coke utilization; relative merits of non- 
recovery ovens; reasons for their present location, and future 
trends. 


6447 Coking for the Australian steel pmo» Callcott, T.G. 
(BHP Central Research Labs., Shortland, Australia). pp 232-243 
of In Australian black coal: its occurrence, mining, preparation, 
and use. Cook, A.C. (ed.). Wollongong, Australia; Australasian 
Inst. of Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The majority of coke in Australia is made in by-product slot 
ovens at steelworks in Port Kembla, Newcastle and Whyalla. Most 
of the coals for these plants comes from New South Wales but a 
regular proportion of Queensland coals may be introduced. Aus- 
tralian coals and coking practices differ in many ways from those 
used overseas. Some of the differences are discussed. Due to these 
differences the problems of using overseas information or theoreti- 
cal studies are not simple. 


6448 Formcoke. Taylor, J.C. (Lurgi (Australia) Pty. Ltd., 
Melbourne, Australia). pp 244-250 of In Australian black coal: its 
occurrence, mining, preparation, and use. Cook, A.C. (ed.). Wol- 
iN Australia; Australasian Inst. of Mining and Metallurgy 
( ). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The major incentives for developing continuous processes 
for the production of formcoke are to achieve a wider range of 
coals which can be used, greater operating flexibility enabling the 
production of various coke qualities, and environmental improve- 
ments. The characteristics of a formcoke which must be con- 
sidered when assessing its performance in the blast furnace are 
compressive strength, abrasion resistance, volatile matter, reactivi- 
ty, porosity, density, size, shape, ash yield, and sulphur content. 
Lurgi’s development work in attempting to produce a formcoke 
which meets the specified requirements has resulted in most cur- 
rent efforts being concentrated on the Bergbauforschung/Lurgi hot 
briquetting process. This process blends hot char produced from a 
non-caking coal with small quantities of caking coal in a special 
mixer in the plastic range of the caking coal. The material is sub- 
sequently briquetted hot, then subjected to a thermal after-treat- 
ment to produce a strong abrasion resistant formcoke. A 650 
tonne per day plant for British Steel Corporation is now under 
construction. A study of the equipment requirements and the 
operating costs indicate that the economics of large scale form- 
coke plants compare favourably with those of conventional coke- 
making plants. 


6449 Requirements for coals in Japanese blends. Mat- 
suoka, H. (Nippon Steel Corp., Tokyo). pp 251-263 of In Aus- 
tralian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Japanese pig iron production in 1973 registered about 90 
million tons. As clearly seen from the productivity (2.04 t/m*/D), 
and fuel ratio (494 kg/t-pig), the Japanese steel industry has main- 
tained quite high levels of efficiency in blast-furnace(BF) opera- 
tions. Among the many factors which have contributed toward 
these high levels of efficiency, the use of high quality coke is very 
important. The Japanese steel industry imports about 85 percent of 
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its metallurgical coals from various countries of the world, includ- 
ing Australia. The effective use of these metallurgical coals of vari- 
ous origins in accordance with their —— properties is most 
essential for maintaining coke quality. This paper describes coking 
roperties of various metallurgical coals and blending techniques 
Coosa on these coking properties, in relation to the specifications 
of coke quality re sed | for efficient BF operations. New technolo- 
py. wad expanding the scope of the use of coking coals is described 
riefly. 


6450 Transformation of sulfur functional of during pyrol- 
ysis of coal. Attar, A. (California Inst. of Tech., Pasadena); Cor- 
coran, W.H.; Gibson, G.S. Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 21: No. 7, 106-117(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Coal samples were carbonized with and without iron pyrites. 
The kinetics of evolution of hydrogen sulfide was followed elec- 
trochemically, and the tar was collected and analyzed for organo- 
sulfur compounds. When FeS, was added to the coal, H,S was 
released by two additional processes which were not observed 
when the original coal was coked. The total amount of thiophenic 
compounds that were produced decreased as a result of adding 
FeS,. The rate of release of hydrogen sulfide showed a maximum 
whenever its source was a series of similar processes. Two possible 
processes which account for the observations are: (1) the rate of 
reaction of the sulfur from the added FeS, with the organic com- 
pounds was partially limited by the rate of mass transfer when 
compared with the reaction of sulfur from FeS, crystals already in 
intimate contact with organic material, and (2) the gaseous car- 
bonization products catalytically reduced some of the thiophenic 
compounds, and the H,S that evolved formed the second peak. 
FeS, at 300-500° reacts with hydrocarbon to form organo-sulfur 
compounds even when the partial pressure of hydrogen is small. 
Also, FeS catalyzes the hydrodesulfurization of organo-sulfur com- 
pounds to H,S and hydrocarbons. Because FeS, decomposes to 
FeS at 450-500°C and because thiophenic compounds are found in 
the products of carbonization at 700°C, they must have originated 
in the coal and are not produced by a gas-phase dehydrocyclation 
reaction. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 6481, 6487, 6509, 6513, 6514, 
6520, 6539 


cleaning and removal of 
sulfur com low Btu fuel gases. Interim report, 
April—June 1976. Moore, R.H.; Ham, D.G.; Stegen, G.E. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jul 1976. Con- 
tract E(45-1)-1830. 23p. . NTIS $5.00. 

The Battelle Fused Salt Scrubbing Process has been sub- 
jected to exhaustive engineering analysis and optimized for opera- 
tion in continuous mode. Engineering analyses are nearly complete 
and design drafting is well underway. Detailed engineering analysis 
has proved somewhat more time consuming than originally envi- 
sioned. The process has been operated in batch process mode with 
continuous recirculation of the extracting salt from the de-en- 
trainer to the venturi scrubber. In this configuration, operation 
began with contact of the gas with clean salt and terminated when 
the extraction capacity of the salt was exhausted. The salt was sub- 
sequently regenerated, again in batch mode, or was replaced with 
fresh salt. Highly efficient extraction of sulfur compounds and par- 
ticle scrubbing was demonstrated and it was shown that a vertically 
oriented venturi scrubber was an efficient device with which to cir- 
culate the molten salt scrubbing liquid. No mechanical pump was 
required. It remains to be demonstrated that the salt can be con- 
tinuously regenerated simultaneously with extraction of sulfur com- 
pounds and icles. To achieve continuous operation with simul- 
taneous extraction of sulfur compounds, on. removal, and 
regeneration of the extraction ~ a of salt a substantially 
revised process has been conceived. 


6452 (FE—2011-4) Catalysts for upgrading coal-derived 

liquids. Quarterly report, March 9, 1976—June 8, 1976. Crynes, 

B.L. (Oklahoma State Univ., Stillwater (USA). School of Chemical 

ere 17 Jun 1976. Contract E(49-18)-2011. 61p. Dep. 
4.50. 


6451 (BNWL—20402) Process for 
from 


Results are presented for a catalyst prepared by impregnat- 
ing a Norton support (SA 6175) with cobalt and molybdenum. 
Under the most severe conditions tested (700°F, 1500 psig, 1.63 
hrs), maximum sulfur and nitrogen removal were 87 and 53 per- 
cent, respectively. The performance of this catalyst under the con- 
ditions tested was lower than that observed for the reference 
catalyst. Run series KER was made to establish overall reproduci- 
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bility from catalyst preparation throu roduct sample analyses. 
The overall reproducibility was pee -* the same nae: noted with 
other ee The basic nitrogen fractions obtained from the 
feedstock and hydrotreated anthracene oil show the presence of 
seven molecular-weight series. The compesition of each of these 
pon ao in the rere Sie is ng ng in og ae 
lynuclear aromatic compounds containing basic nitrogen. - 
stock bases are qcincigay comprised o D ge nl aromatic 
nitrogen-containing compounds rather an their partially- 
hydrogenated analogs (consistent with ok pen used to prepare 
anthracene oil). The base factions obtained from the reactor sam- 
show that hydrotreating of the anthracene oil resulted in both 
denitrogenation and in the formation of quantities of partially 
hydrogenated and/or hydrogenolyzed nitrogen containing com- 
pounds. Consequently, the ny ry mt of the reactor bases are 
quite complex. High-resolution field-ionization data were obtained 
for the hydrocarbon + ether fractions from anthracene oil in order 
to determine the weight percents of the constituent ethers. 


6453 (FE—2028-3) Kinetics and mechanism of desulfuriza- 
tion and denitrogenation of coal-derived liquids. Third quarterly re- 
December 20, 1975—March 20, 1976. Katzer, J.R.; Gates, 
.C.; Olson, J.H.; Kwart, H.; Stiles, A.B. (Delaware Univ., Newark 
ee 20 Apr 1976. Contract E(49-18)-2028. 92p. Dep. NTIS 
The high-pressure liquid-phase flow microreactor is a 
unique reactor for obtaining quantitative kinetic data for catalytic 
hydrodesulfurization and hydrodenitrogenation. The hydrodesul- 
furization of dibenzothiophene involves formation of biphenyl asa 
primary reaction product without hydrogenation of the aromatic 
rings. The catalytic hydrodenitrogenation of quinoline involves 
rapid hydrogenation of the nitrogen-containing ring followed by 
cracking of the ring to produce an aniline which is slowly 
hydrodenitrogenated. The hydrodenitrogenation reactions follow 
first-order kinetics. The order of activity of five commercial 
rene, catalysts for quinoline hydrodenitrogenation is 
(Ni—Mo/AI,0;) > (Ni—W/AI,0;) > (Ni—W/AI,0O,;—SiO,) > 
(Co—Mo/AI,O). 


6454 (FE—2028-5) High re catal microreactor for 
hydroprocessing of coal-derived liquids. Eliezer, K.F. (Delaware 

niv., Newark (USA). Dept. of Chemical Engineering). Jun 1976. 
Contract E(49-18)-2028. 46p. Dep. NTIS $4.60. 

Thesis. 

A high-pressure liquid-phase microreactor was developed to 
determine the kinetics and reaction networks of catalytic 
hydrodesulfurization and hydrodenitrogenation of polynuclear aro- 
matic compounds found in coal-derived liquids. This reactor per- 
mits the use of small — of reactants and catalyst. This reac- 
tor design is expected to be useful generally and is not limited to 
hydroprocessing. The microreactor was designed to operate entire- 
ly in the liquid phase. The hydrogen required for the hydrogena- 
tion reactions is dissolved into the liquid phase before entering the 
reactor. A high total pressure is kept on the system, and no gas 
phase is ever permitted. Further, the system was designed to allow 
either the pulse or steady-state mode of operation. The specific 
design criteria were: hydrogen saturation pressure 0-61 atm, total 
pressure 0-272 atm, reactor temperatures up to 450°C and space 
velocities between 1 and 10 (i/hr). The equipment has been 
operated at 21 atm hydrogen pressure and 104 atm total pressure 
over a range of temperatures and flow rates. A four-day test was 
conducted at steady-state conditions. The results indicate a signifi- 
cant break-in period for fresh catalyst. 


6455 Desulfurization of coal by chlorinolysis. Ganguli, P.S.; 
Hsu, G.C.; Gavalas, G.R.; Kalfayan, S.H. (California Inst. of Tech., 
Pasadena). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 7, 
118-124( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

A simple method of chlorinolysis of coal in an organic sol- 
vent at a moderate temperature and atmospheric pressure has been 
proved to be effective in removing sulfur, particularly the organic 
sulfur, from coal. Preliminary experimental results of a high sulfur 


(4.77 percent S) bituminous coal show that up to 60 percent or- 
ganic sulfur, 90 — pyritic sulfur and 30 percent sulfate sulfur 


can be removed. This method also proved to be effective for 
another bituminous coal with high organic sulfur. The treated coal 
is dechlorinated by heating at a moderately high temperature. The 
nce of moisture helps to remove organic sulfur. However, no 
effect on sulfur re has been observed by the addition of 
AICI, as catalyst in the system. During chlorination the gain in 
sulfate sulfur in coal is equal to losses in pyritic and organic sulfur. 
An optional extraction step at 25°C of treated coal with 
tetrahydrofuran F on more than 20 percent extract suitable for 
liquid fuel synthesis. pring J study of the chemistry and 
kinetics involved in this process of coal chlorinolysis is attempted. 
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6456 Permselective membranes for the removal of H,S from 
coal gas. Matson, S.L.; Kimura, S.G. (General Electric Corporate 
Research and Development Center, Schenectady, NY). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 21: No. 4, 64-78(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The low BTU coal gas integrated combined-cycle power 
plant is one of the most attractive and efficient eptnte tet produc- 
tion of electricity from coal. HzS must be removed from the fuel 
gas stream when high sulfur coal is used in order to meet emissions 
requirements. A permselective membrane which can be used to 
selectively separate H,S from low BTU coal gas is bein 
developed. The membrane is based on the principle of facili 
transport, where permeation is augmented by chemical reaction. 
H,S reacts reversibly with the membrane, which is an aqueous car- 
bonate solution, yielding permeation rates and selectivities orders 
of magnitude greater than for conventional ee ore membranes. 
CO, also permeates via facilitated transport, but high selectivity for 
H,S over CO, is achieved by taking advantage of the well-defined 
gas/liquid interface and differences in reaction rates. This high 
selectivity results in good energy utilization efficiency. The mem- 
brane system has operated at $0 psi and 90°C for hundreds of 
hours on simulated coal gas mixtures and at | atmosphere with 
coal gas from the General Electric GEGAS-F atmospheric gasifier. 
Chemical deactivation of the facilitated transport mechanism by 
reactive components of the coal gas can be prevented. Economic 
and performance data show the membrane system to be very at- 
tractive in low BTU integrated combined cycle applications. 


6457 Hot gas cleanup process for removing H,S from low-Btu 
gases using iron oxide absorbents. Oldaker, E.C.; Gillmore, D.W. 
(Morgantown Energy Research Center, WV). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 21: No. 4, 79-90( 1976). 

From American Chemical Society meeting, San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The results of on-going research toward the development of 
solid, regenerable absorbents for the removal of H,S from hot 
(1000 to 1500°F) raw low-Btu fuel gas are presented. Two dif- 
ferent iron oxide absorbents are discussed with individual parame- 
ters evaluated and ——— A bench scale hot gas cleanup facili- 
a designed and installed at the Morgantown Energy Research 

enter (MERC), Morgantown, West Virginia, for determining the 
critical design parameters of a pilot scale hot gas cleanup process 
is described. The research results thus far indicate that both fly ash 
and silica supported iron oxide absorbents are acceptable for 
removing H,S from hot fuel gases. The H,S absorption capacity 
ranges from 10 to 16 wt percent (g H,S removed/100 g absor- 
bent). The removal efficiency ranges from 97 to 98.5 percent. Tar 
vapors do not affect the absorbents at temperatures above 900°F. 
The results of laboratory scale work indicates the accumulated car- 
bonaceous material is burned off during the regeneration of the 
absorbents. However, preliminary results obtained on the bench 
scale facility indicate that prior removal of particulates may be ad- 
vantageous to the process. The deciding factors involved in choos- 
ing the absorbent for a particular hot gas cleanup application are 
(a) temperature of process, (b) absorption capacity advantageous 
to the process, (c) availability of one | gary support material at 
sorbent preparation site, and (d) life of absorbent required for 
process. 


o PoP B.; Pell, M Ce rE 
regenerable process. Curran, G.P.; Pasek, B.; Pell, M.; Gorin, E. 
(Conoco Coal Development Co., Library, PA). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 21: No. 4, 114-128(1976). 

From American Chemical ~ — San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The Conoco process for desulfurization of low-Btu gas uses 
half-calcined dolomite in a cyclic précess via the reversible reac- 
tion: HS + CaCO, . MgO = CaS . MgO + H,O + CO,. The stone 
loses regeneration activity as it is cycled, and the nature of the 
—— process as well as the variables affecting it are 
reviewed. 


6459 High pressure TGA studies on the use of half-cal- 
cined dolomite to remove h nm sulfide. , G.L.; Squires, 
A.M.; Graff, R.A. (City Col of New York, NY). Am. Chem. 
Soc., Div. Fuel Chem., .; 21: No. 4, 129-138(1976). 

From American Chemical a — San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The cyclic use of half-calcined dolomite for removal of H,S 
from fuel has been studied at 21 atmospheres total 
a modi DuPont The vimetric balance. Performance dur- 
ing absorption and regeneration has been followed for up to thirty 
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les. Little change in capacity or reactivity is observed after the 
fest few cycles. effects of CO, pressure in absorption and 
H,O, CO,, and H,S pressures in regeneration were studied. The in- 
fluence of absorption and regeneration temperatures were also ex- 
amined. 
6460 Sulfur removal from temperature fuel gas 
| egy b tion. Sims, A.V. (to Thermo-Mist Co.). US 
tent 3,976.4 6. 24 Aug 1976. Filed date 22 Jan 1975. 6p. 
Hot fuel gas from coal gasification passes countercurrent to 
cling heat transfer solids in a tower to lose heat to the solids. 
The thus cooled fuel gas has sulfur removed and then passes coun- 
tercurrent in the tower to the now hot solids to cool the solids and 
reheat the fuel gas. The heated and purified fuel gas is exited from 
the tower for consumption as in a power plant. The solids are free 
to flow by gravity but are constricted in the vicinity of the midsec- 
tion of the tower. This constriction in conjunction with control of 
gas pressure by monitoring of hot inlet gas pressure and hot but 
purified fuel gas outlet pressure prevents one or the other of the 
gases from bypassing the path desired for it. 


HYDROGENATION 


REFER ALSO TO CITATION(S) 6510, 6511, 6513, 6514, 6516, 
6520, 6521 


6461 Petrographic classification of solid residues derived from 
the hydrogenation of bituminous coals. Mitchell, G.D.; Davis, A.; 
Spackman, W. (Pennsylvania State Univ., University Park). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 189-198(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

A classification has been established for solvent-extracted 
filter-cake solid residues of high volatile bituminous coals from 
several bench-scale and pilot plant solvent-refined coal operations. 
An attempt to relate the organic residue constituents with the 
precursor coal macerals and distinguish between potentially inert 
and reactive materials has provided insight into the physical and 
chemical degradation of coal during liquefaction. The proposed 
classification is based on morphology, relative reflectance and 
anisotropy, and size, as determined by analysis of polished surfaces 
in reflected white light. The experimental approach involved the 
batch hydrogenation of selected coals through a range of tempera- 
ture (300 to 450°C, at 25°C increments). The benzene-insoluble 
residues from each series were studied optically and provided a 
record of degradation for each coal maceral. The resulting phases 
were compared to residues derived from pilot plant and bench- 
scale systems. The microscopic examination of residues could pro- 
vide a routine method for determining the instantaneous efficiency 
of continuous-flow reactors, should aid in selection of feedstocks 
for possible future conversion, and to some extent will provide a 
critical analysis of the reaction conditions. 


6462 Rapid hydrogenation of a North Dakota lignite. Grow- 
cock, F.B.; MacKenzie, D.R. (Brookhaven National Lab., Upton, 
NY). Fuel; 55: No. 4, 349-354(Oct 1976). 

Samples of lignite from the Hagel bed of North Dakota have 
been flash heated in a stream of high-pressure hydrogen with heat- 
ing times (or solid-contact times) of a few seconds and product re- 
sident times from a fraction of a second to 10 s. Hydrocarbon 
product yields were determined for a series of temperatures from 
550 to 850°C, with a range of hydrogen pressures from | to 27.6 
MPa. Total conversion of carbon to organic products at 750°C and 
10.3 MPa was 33 percent. The effect of heating time on yields was 
small; increasing the heating time from 5 s to 5 min increased the 
yields of liquid products only slightly, and the yieids of gaseous 
products by about a factor of 2. Under most conditions methane 
and benzene predominated in their respective classes, particularly 
under conditions giving optimum liquid yields. For a 5 s heating 
time, maximum liquid yield occurred at 750°C and 27.6 MPa 
hydrogen pressure. Gas yields continued to increase with increas- 
ing pressure and temperature, methane constituting greater than 
95 percent of the gas at 850°C. Tars were always formed to the ex- 
tent of some 20 to 40 percent of total product. Varying the 
average product vapour-residence time from 0.3 to 9.7 s did not 
alter the methane and benzene yields appreciably, but the yields of 
other hydrocarbons and tar were considerably reduced and the 
carbon monoxide/carbon dioxide ratio was lowered significantly. 


GASIFICATION 
al ALSO TO CITATION(S) 6456, 6460, 6745, 6747, 6748, 
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sor eutatel ine ot om auiintins game Won Le. tas 
or ts. Yen, L.C. (Lummus 
Co., Bloomfield, NJ); Frith, J.F.S.; Chao, K.C.; Lin, H.M. 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting Ts. 

Gasification of coal is expected to be one of the most im- 
portant ways to ws mae the dwindling supplies of natural gas 
and oil. The development of the massive commercial plants 
required will involve significant scale-up problems. To carry out 
these design studies in an efficient manner, fundamental data, 
presently unavailable, will be needed. This paper analyzes the 
gasification processes to identify the data needs. The present state 
of knowledge of these data is reviewed, and the action needed to 
fill the gap is identified. 


6464 (CONF-760358—, pp 131-140) Combined gas/steam 
turbine stations with pressure gasification unit pre 
to the STEAG-LURGI System. Meyer-Kahrweg, H. (STEAG, 
Essen). 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

Heat flow diagrams for several German gas/steam turbine 
power stations are presented. Also included are drawings of pres- 
sure gasifiers, gas turbines, and steam generators. A bibliography 
consisting of 21 references is included. (EJH) 


6465 (CONF-760358—, pp 141-147) Coal gasification 
developments at Westfield. Percival, G. (International Gas Con- 
sultancy Ltd., Stanford, CT). 1976. 

from 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

Following a brief review of the principal reactions con- 
cerned in the conversion of coal to a gaseous fuel and the condi- 
tions under which they can take place, the work that has been pur- 
sued at the Westfield Development Center of the British Gas 
Corp., located in Scotland, since 1973 is described. This develop- 
ment work has been sponsord from the outset by various groups of 
North American companies and distributors of clean energy, 
together with the American Gas Association and the Office of 
Coal Research (now part of ERDA). The British Gas Corp. has 
been active in the development of high-pressure coal-gasification 
technology for many years and although the — no longer 
relies upon coal for its gas supply, the technology that was 
when oil products and natural 
gas became available is now being applied to help solve some of 
the problems that attend the reintroduction and ex ion of coal 
utilization in North America. The Westfield Center is now 
dedicated to the development and demonstration at a significant 
commercial scale of processes based upon coal. It is available to 
operators who wish to sponsor investigations or demonstrations 
requiring expert technical and Sn oe management and consultan- 
cy services. The facilities at Westfield are unique, comprising a 
combination of coal handling, gasification and gas treatment plant 
with experienced research personnel capable of translating results 
into design. 


6466 (CONF-760358—, 148-157) a Wisconsin 
Pipe Line Company's coal ouitheten ae. Cox, J.B. (American 
Natural Gas Service Co., Detroit). 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting Pee. 

Natural gas is a premium high quality fuel and currently 
supplies about one-third of our nation’s energy requirements. For 
our nation to continue its growth, it is essential that clean energy 
supplies grow fast enough to meet demand. In the case of natural 
gas, this means that supply must be supplemented by synthetic gas, 
and produced from coal offers the best long-term solution to 
developing a supplemental supply that is not tied to the changing 
policies and pricing schemes of foreign nations. While the incre- 
mental price of synthetic gas es from coal will be high, it 
will not significantly increase the overall price of natural gas when 
blended into existing supplies and sold on a rolled in basis. Natural 

i © rapidly ge i ey resources should 
oe te ane ee See eee ee t natural resources 
such as coal. Ultimately, a will be achieved, and the price 
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fan gute from coal will set the upper limit of wellhead 
prices of natural gas. The above cannot n, however, until we 
initiate development of a coal gasification industry. S mental 
supplies of synthetic gas are desperately needed now. time to 
construct the first coal ification plants is now, and Michigan 
Wisconsin hopes to be first or among the first to construct a 
high Btu coal gasification plant. 


6467 (CONF-760402—8) Purification processes for coal 
= le = y na Neg H.S. (Institute of Gas 

echno! q icago, Ill. (USA)). 1976. 33p. Institute of Gas 
Technolo: Chicago, IL. “ 

From 81. national meeting of the American Institute of 
Chemical Engineers; Kansas City, Missouri, United States of Amer- 
ica (USA) (11 Apr 1976). 

Coal gasification is being developed to utilize the U.S. coal 
deposits to satisfy increasing energy requirements. Coal can be 
gasified to produce a high-Btu pipe ine-quality gas; a low-Btu gas 
suitable for direct combustion or for use in combined cle power 
generations or a synthesis gas for use as a petrochemical-type feed- 
stock. Consequently, more than a score of coal conversion 
processes are currently under development. In all of these 
processes, some undesirable components must be removed from 
the gas prior to end use. Because literally dozens of processes are 
now available for impurity removal, the selection of the optimum 
purification system becomes a major task. A review of purification 
processes for gas streams generated in high-Btu coal gasification 
processes is presented. Special attention is directed to systems for 
sulfur removal and recovery from the raw product gas and for 
cleaning up Claus plant tail gas. 


6468 (ERDA—76-30-4) Coal gasification. Quarterly report, 
October—December 1975. (Ene Research and Development 
Administration, Washington, D.C. (USA). Office of Fossil Energy). 
1976. 100p. Dep. NTIS $5.00. 

Progress in US ERDA's research and development programs 
in coal gasification is reported. This involves pilot plant construc- 
tion and/or operation for several different processes; brief discus- 
sions of results, problems and advantages or disadvantages of each; 
and engineering support and comparative evaluations. Programs in- 
volve projects for high Btu gas production (for pipeline distribu- 
tion) and low Btu gas production (for power plant usage, including 
gas cleanup and combined cycle power plants). (LTN) 


6469 (ERDA—76-32-4) Coal demonstration plants. Quarterly 
report, October—December 1975. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Office of Fossil 
Energy). 1976. 35p. Dep. NTIS $4.00. 

Work in open of the Clean Boiler Fuel Demonstration 
Plant ne the Coalcon process included the virtual completion of 
design engineering activities. Eight development and test pro- 
grams were mounted to support the demonstration plant effort. Al- 
ternative fuel feeding systems for the controlled feeding of coal 
into pressurized systems are under development by three different 
corporations. ee, and technical support services in this 
work are described. (LTN) 


6470 (FE— 1236-15) Feasibility of reducing fuel gas clean-up 
I process conditions 


needs. Phase I. Survey of the effect of gasification 
on the entrainment of impurities in the fuel gas. Becker, D.F.; 
Murthy, B.N. (Gilbert Associates, Inc., Reading, Pa. (USA)). 20 
Jun 1976. Contract E(49-18)-1236. 55p. — S $4.50. 
The feasibility of reducing fuel clean-up needs through 
— process modifications without signi tly changing 
thermal efficiency has been investigated. A review of experi- 
mental gasifier data has been conducted to identify the effects of 
= Sponting parameters on the carryover of impurities in the 
1 gas. Insufficient environmental data is available at this time to 
permit quantitative correlation of effluent production and process 
operating conditions. For some gasifiers it has been demonstrated 
that modification of operating conditions can result in significant 
reduction in effluents without adversely affecting me’ or 
product yields, while for other gasifiers modification of operat- 
itions to control impurities carryover may be limited by 
the characteristics of the feed coal and/or process control con- 
siderations. It is concluded that further efforts should be un- 
dertaken to better characterize coal gas streams with respect to 
minor and trace com , and that the potential of process 
modification for reducing impurities carryover should be in- 
vommpeee for specific gasifier applications at a later date. 52 
references. 


6471 (FE—1514-52) Advanced coal system for 

of turbine com- 
bustors low-Btu gas at 350°F. Technical status 
1974—July 1976. ~y P.W.; Lin, SS. 
Electric Corp., Lester, Pa. (USA). Heat Transfer 


COAL AND COAL PRODUCTS 661 


oe 30 Jul 1976. Contract E(49-18)-1514. 135p. Dep. NTIS 


An important purpose in developing coal gasification 
systems for low-Btu fuel gas is to make ooulie he ws af Gal 
combined-cycle electric generating plants for Utility Service. Air- 
blown gasification systems will not reach their full potential of use- 
fulness unless it has been proved that turbine engines of large 
ratings can be built with integral com rs. The main thrust of 
the gas turbine combustor development test program was to verify 
that fact. The technology of burning low heating value gases in 
slightly modified current gas turbine engine combustors has been 
demonstrated with 350°F gas, typical of that which would result 
from coal gasification followed by cleaning with a wet scrubber. 
Following tests of three fuel injectors and ten combustors over a 
period of 21 months, a candidate combustor design was identified 
and considerable data on emissions and performance obtained. 
The candidate combustor was designed for low smoke emissions in 
the oil-fired mode, and as a result cannot operate in the low-heat- 
ing-value gas mode below 50 percent load with many of the gases 
tested. More work is needed to extend the operating range on 
some gas compositions below this 50 percent load point. In the 50 
percent to 100 percent load range, itional work remains to be 
done on wall cooling and exit temperature pattern while in the 
coal gas mode. 


(FE—1790-5) Alloy catalysts with monolith supports for 
methanation of coal-derived gases: phase 2. Quarterly technical 
progress report, May 23, 1976—July 22, 1976. Bartholomew, C.H. 
(Brigham bi-w | Univ., Provo, Utah (USA)). 6 Aug 1976. Con- 
tract E(49-18)-1790. 48p. Dep. NTIS $4.00. 

Accomplishments during the fifth quarter of investigation of 
new pellet- and monolithic-supported yf catalysts for methana- 
tion of coal sysnthesis gas are presented. Hydrogen adsorption data 
were obtained for alumina supported Ni, Ru, alloys of ruthenium 
with Pd and Co, and alloys of nickel with Ru, Rh, MoO,, Fe, Co, 
Pt, and Pd before and after exposure to low concentrations of H,S 
in H,. Differential activity tests were conducted for all the above- 
mentioned ——_ at 225 and 250°C, 20.5 psia, and a space 
velocity of 30, hr~'. Conversion vs. temperature studies were 
conducted on six catalysts, namely, Ni, Ni—MoO;, Ni—Pt, 
Ni—Co, Ni—Ru, and Ni—Rh. 


6473 (FE—2029-4) Gasification in pulverized coal flames. 
First annual progress report, July 1975—June 1976. Lenzer, R.C.; 
George, P.E.; Thomas, J.F.; Laurendeau, N.M. (Purdue Univ., 
coe. Ind. (USA). Combustion Lab. ). Jul 1976. Contract 
E(49-18)-2029. 171p. Dep. NTIS $6.75. 
is project concerns the production of power and synthesis 
from pulverized coal via suspension gasification. Swirling flow 
in both concentric jet and cyclone gasifiers will separate oxidation 
and reduction zones. Gasifier performance will be correlated with 
internally measured temperature and concentration profiles. A 
literature review of vortex and cyclone reactors is complete. 
Preliminary reviews of confined jet reactors and pulverized coal 
reaction models have also been completed. A simple equilibrium 
model for power gas production is in agreement with literature 
correlations. Cold gas efficiency is not a suitable performance 
parameter for combined cycle operation. The coal handling facili- 
ty, equipped with crusher, pulverizer and sieve shaker, is in work- 
ing order. Test cell flow electrical systems have been designed, 
and most of the equipment has been received. Construction of the 
cyclone gasifier has un. A preliminary design for the gas sam- 
oe hey which will utilize a UTI Q-30C mass spectrometer, 
n developed. 


6474 (NP—21203) Legislative and o t hearings on 
ERDA authorization legislation for FY1977. Huebler, J. (Institute 
of Gas Tech , Chi , Ill. (USA)). 25 Feb 1976. 26p. In- 
stitute of Gas Technology, Chi 5 & 

Necessity of continuing pilot-plant-scale development effort 
in conjunction with ERDA’s programs for demonstration and com- 
mercialization of coal gasification technology. 

The philosophy of optimum progression of coal conversion 
processes from laboratory equipment to process development units 
to pilot plants to demonstration plants and finally to commercial 
plants is discussed, with emphasis on the role of the pilot plant in 
the scale-up process and later to test possible improvements, new 
equipment, etc. Initially a process concept is evaluated by litera- 
ture studies and fundamental or applied research on laboratory 
scale equipment. Next, certain critical steps in process are 
tested in process development units. These units must be e 
enough to simulate commercial production behavior reasonably 
well. Next, all the process steps and subsystems are assembled into 
a well-instrumented pilot plant to demonstrate that the process can 
be made to work satisfactorily and to obtain sufficient engineering 
and performance data for process optimization and to permit 
scale-up to commercial-size equipment with a high probability of 
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commercial success. Because of the technical complexity of han- 
dling solids at high pressure, coal gasification pilot plants are larger 

usual. Ordinarily, the next step is a small commercial plant 
but, in the case of coal gasification and with present economics of 
alternatives, a small commercial plant would not be profitable. 
Therefore, demonstration plants are being evaluated to test the 
overall process on a reasonable scale. It is recommended that the 
equipment be of commercial size (to minimize risks in a more ex- 
pensive commercial plant constructed later) and that it be sited so 
that eventual commercial production is feasible when the right 
market conditions prevail. Continued plant support is recom- 
mended and programs are suggested. (LTN) 


6475 Pet acy Low-Btu gas from coal: IGT’s more than 
30 experience. (Institute of Gas Technology, Chicago, Ill. 
(USA). 1975. 9p. Institute of Gas Technology, Chicago, IL 

A brief description of some of the Institute of Gas 
Technology (IGT) experience, beginning in 1943, in the low-Btu 
gasification field is presented. Over the years, IGT has conducted 
programs sponsored by industrial organizations, the American Gas 
Association, and the government, as well as in-house research on 
low-Btu gas. Lists of pertinent publications and selected past and 
ongoing projects and sponsors are appended. 


6476 (PERC/RI—76/4) Results and analysis of three experi- 
ments in a bench-scale tube-wall methanation reactor. Savinell, 
R.F.; Youngblood, A.J.; Haynes, W.P. (Energy Research and 
Development Administration, Pittsburgh, Pa. (USA). Pittsburgh 
Energy Research Center). Sep 1976. 47p. Dep. NTIS $4.00. 

The Pittsburgh Energy Research Center of the Energy 
Research and Development Administration is studying catalytic 
methanation by conducting various experiments in a variety of dif- 
ferent types of reactors. A summary is presented of three experi- 
ments involving a bench-scale tube wall reactor with flame-sprayed 
Raney nickel catalyst. Methanation was carried out at 300 psig, 
340 and 380°C with a feed gas of 3:1 H, to CO at 60J (60 stan- 
dard cubic feet of feed gas per square foot catalyst area.) Tables 
and figures of experimental data along with calculated pertinent 

uantities are presented. The experimental data show a continuous 
orward movement of the hot spot along the catalyst bed which 
may imply a temperature-induced deactivation. It was determined 
that a 1.9-2.2 inch catalyst length was required for near complete 
conversion for this reactor system and operating conditions. 
Although measured feed gas sulfur contents are low (less than 
0.016 ppM), calculations of expected catalyst life estimates may 
warrant caution when disregarding sulfur as the poison for these 
reactor systems. 


6477 (SAND—76-0383) Status of instrumentation and 
process control techniques for in situ coal gasification. Stoller, 
H.M.; Schrider, L.A.; Northrop, D.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1976. Contract E(29-1)-789. 49p. (CONF- 
760513—12). Dep. NTIS $5.00. 

From 22. international instrumentation of the Instrument 
Society of America; San Diego, California, United States of Amer- 
ica (USA) (25 May 1976). 

In-situ gasification of coal is under development as a means 
of energy extraction from coal resources. In-situ coal gasification 
has enjoyed limited economic success due to process control dif- 
ficulties; the problem being extreme variability in gas production 
and caloric contents. The Laramie Energy Research Center is 
presently conducting fieid tests of underground gasification; in sup- 
port, Sandia Laboratories is investigating instrumentation and 
process control techniques. The Hanna I experiment achieved 
sustained production of 1.6 million cubic feet per day of a 125 
Btu/scf gas. The Hanna II experiment is underway. Experiment 
phases include: assessment of linkage techniques, efficiency of 
gasification, and control of a line drive sweep. Extensive in-situ 
diagnostic instrumentation has been emplaced to monitor the ex- 
periments. Remote process monitoring techniques are being evalu- 
ated. The instrumentation techniques evaluated so far, especially 
the thermal measurements, have provided valuable diagnostic in- 
formation. The limited data available on the electrical resistivity 
and passive acoustic techniques, being developed as remote moni- 
toring methods, indicate that they can be as having the 
potential to ultimately contribute to a process control system. Ob- 
viously, a significant amount of additional activities must be con- 
ducted before the objectives of the instrumentation and process 
control program are met. 


6478 (SAND—76-8238) Coal gasification: a materials review. 
West, A.J. (Sandia Labs., Livermore, Calif. (USA)). Jul 1976. 
Contract E(29-1)-789;N7S101A. 35p. Dep. NTIS $4.00. 

The development of sulfidation resistant alloys for coal con- 
version will require closely coupled pilot plant operations and 
laboratory investigation to meet current US energy yy goals in a time- 
ly fashion. A review of existing information regarding sulfidation 
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nw in other commercial systems and experimental studies sug- 
gest that aluminum, molybdenum, and silicon additions as well as 
trace additions of rare earth elements can provide increased sul- 
fidation resistance and component lifetimes during harsh coal 
asification exposures. Advanced studies are required to assure 
that addition of protection elements will not induce significant 
fabrication (forming, welding, etc.) problems. 7 figures, 45 
references. 


6479 Production of gaseous and liquid fuels from coal. Durie, 
R.A.; Smith, IW. (Commonwealth Scientific and Industrial 
Research Organization, North Ryde, Australia). pp 161-172 of In 
Australian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Jeibiiiodion Inst. of 
Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Australia has, and faces, a growing problem with regard to 
the ability to meet the demand for liquid fuels from indigenous 
petroleum resources. The position for natural gas is better but 
there is no room for complacency. Since the coal resources are 
relatively extensive, interest in the prospect of producing liquid 
fuels from coal is increasing. The approaches to the production of 
gaseous and liquid fuels from coal are briefly reviewed and the 
present status of coal conversion technology is discussed. Many 
problems remain to be solved and it is estimated (in the USA) that 
another 8-10 years will be required before any of the processes for 
liquid fuel production are considered sufficiently efficient and via- 
ble to go to a demonstration plant. Coals represent complex feed- 
stocks and the effects of variations in coal properties on oil-from- 
coal processes are not fully understood. The thermal efficiencies of 
various coal conversion processes are considered in relation to 
their impact on coal requirements. The production of Australia’s 
present requirement for liquid fuels by the only commercial 

rocess in operation would require a four-fold expansion in the 
ocal consumption of coal. Any assessment of the suitability of oil- 
from-coal processes currently under development overseas for 
Australian coals and requirements must take heed of the dif- 
ferences in coal properties and motivation. The economic viability 
of processes for producing oil from coal will continue to be uncer- 
tain because of the large difference between the World price for 
crude oil and the pies production cost. 


6480 New promise for underground coal gasification. Vol. 2. 
Fischer, D.D.; Schrider, L.A. (Energy Research and Development 
Administration, Laramie, WY). pp 98-103 of In Coal processing 
technology. Laramie, WY; Energy Research and Development Ad- 
ministration (1975). 

An experimental program on underground gasification of a 
western U.S. subbituminous coal has demonstrated that in situ 
gasification can satisfactorily supplement an aboveground gasifica- 
tion system. The various aspects to be studied were the following: 
(1) Use of natural coal permeability to enhance process control 
and to optimize gas production, gas collection, and coal utilization. 
(2) Use of air, oxygen-enriched air, or pure oxygen as the gasifica- 
tion agent to determine feasibility of upgrading the produce fs to 
pipeline quality. (3) The extent of environmental impacts due to 
underground coal gasification. (4) Feasibility of downhole moni- 
toring for process control. (5) Techniques by which gas production 
rate and product gas heating value can be stabilized (6) Isolation 
of parameters to which economic evaluation of in situ coal gasifi- 
cation is most sensitive. (7) Overall evaluation of in situ coal 
gasification as a viable energy recovery technique. (BJH) 


6481 One-hundred and seventy-second national meeting of the 
American Chemical Society, Division of Fuel Chemistry. Volume 21, 
No. 4. Conference held at San Francisco, California, August 29 to 
September 3, 1976. Washington, DC; American Chemical Society 
(1976). 1S8p. (CONF-760826—P1 ). $5.00. 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

Ten papers were abstracted and indexed separately. (EJH) 


6482 Pilot | ow operation of a nonadiabatic methanation 
reactor. Schehl, R.R.; Pennline, H.W.; Strakey, J.P.; Haynes, W.P. 
(Pittsburgh Ene Research Center). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 4, 2-21(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The design and operation of a pilot plant scale hybrid 
methanation reactor is discussed. The hybrid methanator, utilizing 
a finned, Raney nickel coated insert, consolidates features of the 
tube-wall and hot-gas-recycle methanation reactors. Data are 
=a from four tests lasting from 3'/, weeks to three months. 

opics discussed include conversion, product yields, catalyst pro- 
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perties, and reactor temperature profiles. A one-dimensional 
mathematical model capable of explaining reactor performance 
trends is employed. 


6483 High-tem; methanation catalyst for SNG applica- 
tions. Woodward, C. (Imperial Chemical Industries Ltd., Bil- 
lin; , Eng.). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 
4, 22-29( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

A development program has been carried out to provide a 
catalyst capable of methanating high-CO gas derived from coal 
gasification in a straight-through reactor system. The outcome is a 
nickel-based formulation which has been extensively tested on a 
laboratory and semi-technical scale and shown to have excellent 
activity, strength, and stability. This has been demonstrated by 
lifetests up to three months in duration using three reactors operat- 
ing in series at 30 atmospheres pressure and temperature up to 
750°C. The CO content of a "'typical’’ gas stream was reduced 
from 31 geese to 0.3 percent while the CH, level increased from 
zero to 29 percent (before CO, removal). The observed rate of 
catalyst deactivation in each reactor was very slow and would be 
commercially viable. In common with all nickel-based formula- 
tions, this catalyst is deactivated by sulfur poisoning and this was 
minimized by incorporation of suitable purification facilities in the 
test equipment. It is believed that there should be no problem in 
providing the high temperature methanation catalyst required in 
process designs of the type envisaged. 


6484 Methanation activity of su nickel alloys. 
Bartholomew, C.H.; Barton, W.B. (Brigham Young Univ., Provo, 
UT). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 4, 30- 
42(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

Turnover numbers for methanation of coal synthesis gas at 
atmospheric pressure, 225°, and 250°C and e velocities of 
30, and 60,000 hr-' have been determined for alumina-sup- 
ported nickel and alloys of nickel with platinum, palladium, 
ruthenium, rhodium, cobalt, iron, and Pra D nce oxide. The ac- 
tivity data were determined using a single-pass differential reactor 
and a laboratory simulated synthesis gas containing | percent CO, 
3 percent H,, and 96 percent N,. The results show that the nickel- 
molybdate catalyst is most active followed by nickel and nickel- 
cobalt; nickel-platinum is the most selective for methane produc- 
tion. Most of the — prepared in this study are more active 
than commercial nickel catalysts. Methanation activities for pellet 
and monolithic-supported nickel have also been determi and 
are discussed. The effects of H,S poisoning on the methanation ac- 
tivity of some of these catalysts are also presented and discussed. 


6485 Heterogeneous methanation: effects of carbon, sulfur, 
and water on activity measurements at various temperatures. Dalla 
Betta, R.A.; Shelef, M. (Ford Motor Co., Dearborn, MI). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 4, 43-51(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The measurement of the specific activity of various sup- 
ported nickel catalysts in CO hydrogenation was found to be very 
strongly influenced by the conditions of the experiment. At 523°K 
the steady-state activities are close to the initial activities measured 
at the same temperatures. Higher test temperatures cause deteri- 
oration of the initial rates, which is associated with carbon deposi- 
tion. At 673°K this deterioration of the ific activity, from the 
initial rate to the steady-state rate, is about 25-fold for Ni catalysts, 
in reactant mixtures without added water. The addition of 13 per- 
cent H,O to the reactant stream only partially restores the steady- 
state activity of the Ni/Al,O, — while deguaning still further 
the activity of the Ni/ZrO, ca a. Simultaneous presence of 
water (13 percent) and (10 ppM) in the stream is much more 


detrimental to the CO h nation activity than the presence of 
H,S alone. _ 


6486 Formation of surface carbon and methanation catalysis 
on alumina supported nickel. Wentrcek, P.R.; McCarty, J.G.; 
Wood, B.J.; Wise, H. (Solid State Catalysis Lab., Menlo Park, 
S31976); Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 4, 52- 

From American Chemical Socie noes San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

The mechanism of catalytic methanation on an alumina-sup- 
ported nickel catalyst (25 wt percent Ni) has been examined by 
means of (1) kinetic studies with a pulse microreactor, (2) surface 
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studies with Auger electron (AES), and (3) tem: - 
ture agua surface conttion Mantes (TPSR) at the non ae solid 
re of the catalyst to pulses of CO (diluted 
with He) at elevated temperatures (greater than 450°K), first-order 
formation of surface carbon was observed. The surface carbon so 
formed exhibited high reactivity towards hydrogen, being con- 
verted quantitatively to methane on exposure to a pulse of H,. The 
Auger electron spectra indicated that the surface carbon was 
bonded to the Ni as a carbidic-type surface species which con- 
verted to graphitic carbon of very low reactivity towards hydrogen 
at temperatures above 675°K. kinetics of methane formation 
from surface carbon and gaseous H, were determined by means of 
TPSR. The formation of &u, is observed at temperatures as low as 
375°K. The rates of methane formation follow first-order kinetics 
with respect to surface carbon. The activation energy for this 
process is 17.6 kcal/mol. The experimental data are analyzed in 
terms of a catalytic methanation mechanism in which dissociative 
adsorption of carbon monoxide and hydrogen is followed by reac- 
tion of surface carbon and surface oxygen with hydrogen atoms to 
yield methane and water. 


6487 High temperature sulfur removal system development 
for the Westinghouse fluidized bed coal gasification process. 
Keairns, D.L.; Newby, R.A.; O'Neill, E.P.; Archer, D.H. 
(Westinghouse Research Labs., Pittsburgh). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 21: No. 4, 91-113(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P1. 

High temperature sulfur removal can be achieved with calci- 
um based sorbents (e.g. dolomite) in fluidized bed coal gasification 
systems now being developed for power generation. The use of 
dolomite offers the opportunity to meet environmental emission 
standards, to minimize energy losses, and to reduce electrical ener- 

costs. In addition to achieving the removal of sulfur from the 
low Btu gas, the complete sulfur removal system must be in- 
tegrated with the total power plant and environment to assure 
compatibility. Critical requirements to achieve a commercial 
system include establishing criteria for acceptable sorbents, 
establishing integrated sulfur removal/gasification process design 
parameters, predicting trace element release, predicting sorbent at- 
trition, developing an economic regeneration and/or once-through 
process option, developing a spent sorbent processing system, and 
establishing safe and reliable disposition options for spent sorbent. 
Design operating parameters are being developed and poten- 
tial process limitations identified. 


6488 Process for reducing sulfur in coal char. Gasior, S_J.; 
Forney, A.J.; Haynes, W.P.; Kenny, R.F. (to Energy Research and 
Development Administration). US Patent 3,970,434. 20 Jul 1976. 
Filed date 7 Oct 1974. 4p. 

Coal is gasified in the presence of a small but effective 
amount of alkaline earth oxide, hydroxide or carbonate to yield a 
char fraction depleted in sulfur. Gases produced during the reac- 
tion are enriched in sulfur compounds and the alkaline earth com- 
pound remains in the char fraction as an alkaline earth oxide. The 
char is suitable for fuel use, as in a power plant, and during com- 
bustion of the char the alkaline earth oxide reacts with at least a 
portion of the sulfur oxides produced from the residual sulfur con- 
tained in the char to further lower the sulfur content of the com- 
bustion gases. 


interface. During ex 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 6453, 6469, 6479, 6521, 6530, 
6541 


6489 (ANL—76-83) Coal liquefaction ape Seg = ¥ 
terly report, April—June 1976. Fischer, J.; , R.; Nandi, S.; 
Fredrickson, — T.; Bump, T.; Mulcahey, T.; Huang, H.; 
Jonke, A. (Argonne National Lab., Ill. (USA)). 1976. Contract W- 
31-109-eng-38. 34p. Dep. NTIS $4.00. 

A development ~—— is being carried out to obtain infor- 
mation icable to the YNTHOIL process for converting coal 
to liquid fuel of low sulfur content. Information is presented on (1) 
the design of a calorimeter to measure heat of reaction of 
hydrogen with coal slurries, (2) the design of apparatus and calcu- 
lations for measuring coefficients of heat transfer from SYNTHOIL 
process feed and effluent products to process vessel walls, (3) tests 
on the use of additives to facilitate the removal of solids from oil 
produced in coal liquefaction process, and (4) modifications of the 
—- a test unit for evaluating new catalysts for the 
SY OIL process. 


6490 (ERDA—76-33-4) Coal _——* Quarterly report, 
October—December 1975. (Energy Research and Development 
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Administration, me ar D.C. (USA). Office of Fossil Energy). 
1976. 59p. Dep. NTIS $4.50. 

Progress on US ERDA’s coal liquefaction research and 
development programs is reported. This included operation of the 
SRC pilot plant to produce 400 tons of specification solvent- 
refi poll g process development efforts related to the Synthoil 
process, site selection and engineering for the H-coal process pilot 
plant, and renovation of the Cresap test facility (for testing com- 
ponents). Research and development studies were carried out on 
the carbonization step of the clean coke process and on the 
liquefaction of coal by direct hydrogenation. Studies on solids 
removal from coal-derived liquids continued. Studies on hydrocar- 
bonization of coal and on the carbonization of residues continued. 
Studies on the use of coal-derived liquids as feedstocks for the 
production of organic chemicals continued with distillation frac- 
tionation, hydrotreatment and characterization and analysis of 
samples, products and intermediates. (LTN) 


6491 (FE—1224-58) Pro lignite. Quarterly technical 
progress No. 8, January, February, and March 1976. Sever- 
son, D.E. (North Dakota Univ., Grand Forks (USA). Engineering 
Experiment Station). 14 Jul 1976. Contract E(49-18)-1224. 65p. 
Dep. NTIS $4.50. 

Project Lignite was established in 1972 for the purpose of 
determining the appropriate technological approach to the conver- 
sion of Northern Great Plains lignite to premium solid, liquid and 
gaseous fuels. In keeping with this objective, laboratory and bench- 
scale work have been carried out and a continuous process 
development unit is being operated to demonstrate the feasibility 
of liquefaction of lignite. The continuous process currently under 
development is the two stage conversion of lignite to fuel liquids 
with solvent-refined lignite as an intermediate product. The first 
state is a unit converting 50 pounds per hour of raw lignite into 
solvent-refined lignite by reaction with synthesis gas (carbon 
monoxide and hydrogen) in the presence of a hydrogen donor sol- 
vent that is continually regenerated from the lignite during 
processing. The mineral separations system is a countercurrent de- 
cantation process carried out at elevated temperature and pres- 
sure. The second o—- will be the catalytic hydrogenation to 
——- liquid fuels of the solvent-refined lignite produced in the 


rst stage. 


6492 (FE—1517-34) Evaluation of flow measuring and con- 
trol valve applications for coal liquefaction process streams for 
Cresap testing. Tedford, C.E. (Fluor Engineers and Constructors, 
Inc., Los Angeles, Calif. (USA)). Jun 1976. Contract E(49-18)- 
1517. 78p. Dep. NTIS $5.00. 

As a result of this study it was concluded that the areas 
fey es. test and development are: Primary devices for measuring 
high viscosity, low Reynolds number liquid process streams; prima- 
ty devices for measuring corrosive, erosive high temperature slurry 
streams; control valve body types and trim material for hot slurry 
service; control valves and devices for controlling the extreme 
Sage differentials to be encountered; and expansion chambers 
or control valve outlet nozzles (extreme differential service) to 
minimize erosion of ''down stream’’ piping. To ensure a wide base 
for equipment selection, the field of instrument manufacturers was 
surveyed to uncover devices that were being successfully utilized 
(past and present) in coal liquefaction and process streams that 
have similar parameters. Another aspect of the study was to look 
in-depth at the different instrument design configurations as ap- 

lied to difficult applications similar to coal conversion streams. 

esearch was made into metallurgical techniques, including hard 
coatings and special metal alloys, that have been wear resistant in 
harsh environments. 


6493 (FE—1754-1) Experimental study of an extractive cok- 
ing process to produce low-sulfur liquid fuels from bituminous coal. 
reports for the period January 22—October 24, 1975. 

Hyde, R.W.; Nadkarni, R.M.; Reber, S.A. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Jan 1976. Contract E(49-18)-1754. 
48p. i * NTIS $4.00. 

en a plant runs have been completed at the Foster 
Wheeler PDU. The original scheme of charging the dry coal to the 
coke drum, then heating it by condensing solvent vapors, appears 
infeasible. Slurry heating was chosen as the best alternative. Five 
pilot plant runs have been carried out using this approach. At Pitt- 
sburgh Energy Research Center (PERC), an autoclave program to 
determine the optimum degree of solvent hydrotreating has been 
partially completed. 
6494 (FE—1754-2) E study of an extractive cok- 
ing process to produce low r fuels from bituminous coal. 
Quarterly report, October 25, 1975—January 30, 1976. Reber, 
S.A.; Nadkarni, R.M.; Hyde, R.W. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Mar 1976. Contract E(49-18)-1754. 25p. 
Dep. NTIS $3.50. 
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The nae objective is to demonstrate the technical and 
economic feasibility of the delayed coking process for the extrac- 
tive coking of bituminous coals. The first two pilot plant runs using 
hydrotreated solvent have been completed at Foster Wheeler. For 
both, the slurrying mode of operation was used. The first run gave 
a conversion of a percent of the moisture-and-ash-free coal, with 
an extraction temperature and time of 750°F and 1 hour, respec- 
tively. The second experiment—at 715°F and '/, hour—gave only a 
23 percent conversion. It is believed that the difference in yield is 
due to temperature alone. 


Quarterly progress report, January March’ 1976; Apel—June 
anuary— - i— June 
1976. ref 4 -H.; Golden, J.O.; Baldwin, R.M.; Bain, R.L. 
(Colorado School of Mines, Golden (USA). Dept. of Chemical and 
Petroleum Refining Engineering). 15 Jul 1976. Contract E(49-18)- 
2047. 14p. Dep. NTIS $3.50. 
This report covers two reporting periods, January-March, 
1976 and April-June 1976. During this period, no experimental 
work has been performed in the chemical engineering laboratories 
although work has proceeded in the chemistry department. On 
February 25, 1976, the advisory committee was convened on the 
Mines campus to review progress, future research plans, and facili- 
ties. At this time, it was suggested that assistance be sought in the 
area of safety barricading and ventilation of the experimental units. 
All work was voluntarily terminated at this time. Contact with 
ERDA safety personnel in Washington, D.C., and Albuquerque, 
N.M., resulted in an informal safety inspection of the facilities on 
March 26, 1976. As a result of the inspection, extensive modifica- 
tions were initiated in the laboratories. 


6496 (FE—2367-1) Effects of solvent characteristics on 
Wyodak coal liquefaction. Quarterly technical progress report, 
May—July 1976. Silver, H.F.; Hurtubise, RJ. (Wyoming Univ., 
Laramie (USA)). 15 Aug 1976. Contract E(49-18)-2367. 9p. Dep. 
NTIS $3.50. 

Efforts have been directed toward developing experimental 
procedures. A Wyodak coal-derived recycle solvent was received 
from the Wilsonville SRC plant. Samples of this solvent were 
hydrogenated over a catalyst. Initial Wyodak coal liquefaction runs 
indicate the need for more effort in thee development of laborato- 
ry procedures. 


6497 (ORNL/MIT—236) Zinc chloride catalyst recovery for a 
coal hyd process. Johnson, B.R.; Choi, W.M.; D’Acierno, 
J.P.; Stiros, P. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical Engineering Practice). 19 May 1976. 
Contract W-7405-eng-26. 38p. Dep. NTIS $4.00 

Recovery of a zinc chloride catalyst was investigated for the 
University of Utah’s coal liquefaction process which occurs at 
950°F and 2000 psig in a coiled tubular reactor. The catalyst is 
recovered from the liquid oil product by water a and from 
the coal char by ashing followed by acid leaching. Preliminary 
design of the catalyst recovery section for a 25, ton/day coal 
liquefaction plant with 99 percent recovery was completed. The 
total recovery cost was $12.07 and $8.97 per ton of coal for 
recovery processes with cross flow and countercurrent flow oil 
washing, respectively. 


6498 (PERC/RI—76/3) C 


investigation of a light oil .= 

White, C.M.; Newman, J.O.H. (Energy Research and Development 
Administration, Pittsburgh, Pa. (USA). Pittsburgh Energy Research 
Center). Sep 1976. 7 ie $3.50. 

Although the SY OIL process produces primarily a 
heavy fuel oil, a small amount of light oil is inadvertently also 
produced. The light oil was anal by various spectrometric 
techniques to determine its usefulness as an organic chemicals 
feedstock. Although benzene, toluene, and xylene constituted only 
5.5 percent by weight of the light oil, the majority of the other 
components could conve to simple aromatics by existing 
technology. 


6499 (PERC/TPR—76/2) Aging studies of the SYNTHOIL 

uct. Part II. Effects of time, temperature, Karn, 

.S.; Brown, F.R. (Energy Research and ea coe Administra- 

tion, Pittsburgh, Pa. (USA). Pittsburgh Energy Research Center). 
Sep 1976. 19p. Dep. NTIS $3.50. 

Previous storage tests of the SYNTHOIL coal liquefaction 
product showed viscosity increases of 0.6 centipoise/day for a low 
viscosity sample (400 cps initial visc) and 33.5 mayen | for a sam- 
ple with a high initial viscosity (3600 cps). These other sam- 
ples were aged at room temperature in noncirculating air for vari- 
ous times from 60 to 120 days. In the present study a more com- 
prehensive aging investigation has verified the greater viscosity 
changes of intially high viscosity samples. 
that aging is accelerated at higher temperatures (45 and 61°C) and 


hromatographic and 
uced by the SYNTHOIL 
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by exposure to an environment of oxygen rather than air or 
nitrogen. The presence or absence of ambient light appears unim- 
portant. Samples which are continuously stirred are more reactive 
to oxygen and air test gases as opposed to unstirred samples. 


6500 (SAND—76-0335) Chemical studies on SYNTHOIL 
process. Third quarterly report, March 1—May 31, 1976. Mullen- 


dore, A.W.; Lieberman, M.L. (eds.). (Sandia Labs., Albuquerque, 
“Ty (USA)). Jun 1976. Contract E(29-1)-789. 54p. Dep. Ss 


The program consists of three tasks; ‘Catalyst Improve- 
ment’’ in which the mechanisms of catalyst deactivation and 
methods of reactivation will be explored; ‘Ash Effects’’ in which 
the effect of the mineral content of coals on liquefaction will be 
assessed in autoclave experiments; and '’Kinetic Studies’ in which 
a bench scale reactor will be set up to study the effects of process 
parameters on the kinetics of hydrodesulfurization and liquefac- 
tion. Analysis of used catalyst from a series of SYNTHOIL reactor 
runs has continued. Concentration profiles of Ti and Fe in used 
catalysts were found to match the form of diffusion profiles. The 
extracted diffusion coefficients provide important clues to the 
transport mechanism. Pore size distribution studies of used 
catalysts have revealed a general reduction of pore volume at all 
effective pore diameters and suggests the occurrence of coking. 
Micropulse reactor results indicate that the cracking function of 
the catalyst in use degrades more than the hydrodesulfurization 
and dehydrogenation functions. The batch autoclave apparatus has 
undergone checkout and has been modified to reduce product 
losses. Several coal hydrogenation runs have been made. Quantita- 
tive x-ray diffraction analyses of the mineral content of eight coals 
are reported. The construction of the bench scale flow reactor is 

se and further evaluations of the kinetics studies have 
nm made. 


6501 Status of technology for converting coal to liquids for 

fuels. Janka, J.C.; Gillis, J.C. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1975). lip. (CONF- 
7509 105—2). 

From Society of Automotive Engineers Off-Highway Vehi- 
cle meeting; Milwaukee, Wisconsin, United States of America 
(USA) (8 Sep 1975). 

The technical status of 12 modern coal liquefaction 
processes is reviewed. Emphasis is placed on processes in an ad- 
vanced stage of development; some of the processes described may 
be commercialized in the U.S. in the next 10 to 15 years. A tenta- 
tive description of the products is given. The most developed coal 
liquefaction processes are those which catalytically synthesize a 
fuel, either methanol or synthetic crude oil, from synthesis gas. 
These processes, which have already been operated commercially 
in some countries, are expected to have high finished-product costs 
and low overall thermal efficiencies (about 40 percent). Thus, the 
incentive to develop better liquefaction processes is substantial. Of 
the other methods described, pyrolytic processes seem to be the 
most developed technically. However, an economic use for by- 
product char must be found if these processes are to be developed 
commercially on a wide scale. Three pilot plants based on the SRC 
Process have been built, but the solid fuel produced _ 
process is not compatible with today’s automotive engines. the 
other dissolution and/or hydrogenation methods, pilot plants have 
been built for the CSF Process and a PDU has been built for the 
Synthoil Process. The H-COAL Process, although it is still in 
laboratory development, is receiving a great deal of attention, and 
a pilot plant is being designed. 


6502 Asphaltenes from coal liquefaction. Schweighardt, F.K.; 
Retcofsky, H.L.; Raymond, R. pe Ene Research 
Center). Am. Chem. ., Div. Fuel Chem., pr.; 21: No. 7, 27- 
32(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Asphaltenes are considered to be one of the principle inter- 
mediates in the conversion of coal to an oil product. Detailed stu- 
dies of coal hydrogenation for the past four decades have only 
given a simple rational definition of asphaltenes- ‘’Benzene- 
soluble and hexane-insoluble.’’ There is evidence these materials 
affect the viscosity of the uct oil. Recent investigations have 
shown that asphaltenes exhibit a wide- << properties 
depending upon the medium in which they were formed. It seems 
that endl hydrogenation is actual tene h nation 
because asphaltenes may be the unit that still retains the 
original coal characteristics. Therefore, asphaltene characterization 
should be in the forefront of research concern. Research is needed 
to know how to isolate these materials from the oil without chang- 
ing them chemically, and once free from the virgin oil, what are 
the physical, chemical, and spectral (IR, UV, NMR, and MS) pro- 
perties. 
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6503 Chemical structure of heavy oils derived from coal 
hydrogenation. Yokoyama, S.; Bodily, D.M.; Wiser, W.H. (Univ. of 
Utah, Salt Lake City). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
21: No. 7, 77-83(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Coal was hydrogenated in a short-residence-time, entrained 
flow reactor using impregnated zinc chloride as a catalyst. The 
heavy oils were separated on the basis of solubility and size. The 
yield of asphaltenes decreases as the concentration of ZnCl, in- 
creases. The asphaltene and the hexane-soluble oil fractions were 
separated on the basis of molecular size using preparative gel per- 
meation columns and the individual fractions analyzed by elemen 
tal analysis and proton nuclear magnetic resonance. The asphal 
tene fractions show a slight increase in the fraction of hydrogens 
bonded to aromatic carbons as the size of the molecules decreases 
and a corresponding increase in hydrogens bonded to aliphatic car- 
bons attached to aromatic ring systems. The fraction of hydrogen 
bonded to aliphatic carbons, decreases as the size of the molecules 
decreases. Larger molecules have more aliphatic substituents and 
long aliphatic groups while smaller molecules have the less 
aliphatic substituents and the average length is less. A greater ef- 
fect is observed for the hexane-soluble oils. Fractions obtained at 
the same GPC elution volume show the same NMR spectra irre- 
gardless of the concentration of ZnCl, used during hydrogenation. 
The calculated molecular weights of the n-hexane-soluble oil frac- 
tion — with the measured values. For the asphaltene fractions, 
the calculated values are less than the measured values, indicating 
that the molecules may be dimers or trimers of a unit structure. 


6504 One-hundred and seventy-second national meeting of the 
American Chemical Society, Division of Fuel Chemistry. Volume 21, 
No. 5. Conference held at San Francisco, California, August 29 to 
September 3, 1976. Washington, DC; American Chemical Society 
(1976). 270p. (CONF-760826—P2). $7.00. 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

Nineteen papers were abstracted and indexed separately. 
(EJH) 


6505 New materials for coal liquefaction. Levy, R.B.; Cusu- 
mano, J.A. (Catalytica Associates, Inc., Palo Alto, CA). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 1-7(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

One of the challenges in coal liquefaction is the improve- 
ment of catalyst stability, performance, and regenerability. A study 
was conducted to identify promising classes of catalytic materials 
that are likely to meet the severe constraints encountered in coal 
liquefaction. A large number of inorganic compounds were con- 
sidered, many of which show p' rties that may be of catalytic 
interest. Examples are the high thermal stability of refractories 
such as carbides, nitrides, borides, and silicides, ultrastable zeolites 
and intermetallic compounds; the presence of a range of bulk and 
surface properties such as surface acidity in mixed oxides; novel 
structures such as the perovskite-like Nowotny compounds con- 
taining Group VIII metals (e.g. PtsZnC); the presence of metal 
clusters in non-metal environments such as Mo, clusters in 
Mg,Mo,0 and Al ..Mo § ,,etc. Many of these materials have not 
been tested for catalytic applications. Before they can be identified 
as promising candidates for coal liquefaction catalysis, they have to 
satisfy constraints of thermal stability under operation and 
regeneration, and chemical stability in H,S and O, as well as NH; 
and H,O. Thermodynamic considerations showed that stability in 
H,S is the most severe limitation. It eliminates all but the most sta- 
ble compounds: sulfides, certain oxides, and select borides, phos- 
phides, silicides, and nitrides. A perspective for the consequences 
of this and the other constraints is presented. 


6506 Deactivation of Co—Mo catalyst during H-Coal opera- 
tions. Kang, C.C.; Johanson, E.S. (Hydrocarbon Research, Inc., 
Trenton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 32- 
42( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

Critical examination of available analytical data on fresh 
and used catalysts has disclosed that three common causes for 
catalyst deactivation, namely, sintering, metal deposition, and car- 
bon deposition, contributed to the deactivation of the Co-Mo 
catalyst used in the H-Coal Process. Their relative detrimental ef- 
fects on the catalyst vary with the rank of coal being processed 
and the process conditions. The Co-Mo catalyst is supported on 
— alumina. Operations with subbituminous coal such as 

yodak 


coal caused much more pronounced catalyst sintering 
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than those using bituminous coal such as Illinois No. 6 coal. The 
high oxygen and high moisture content of Wyodak coal (in the 
event of incomplete drying) gives rise to a relatively high H,O/H, 
ratio in the process gas. The pronounced effect of steam on sinter- 
ing of catalyst at temperatures below 1000°F is well known. Major 
metal contaminants found on the used catalyst are titanium, iron, 
calcium, and sodium. The magnitude of titanium deposition on 
catalyst from bituminous coal feed increased with catalyst age. 
Titanium deposition was concentrated to a depth of approximately 
10 percent of the radius of spent '/,_’’ extrudate, whereas iron was 
found in clusters on the extrudate surface. The used catalyst con- 
tained 10 to 35 percent carbon. The extent of carbon deposition is 
affected more by process conditions than by either coal feed or by 
catalyst age. Low pressure operations conducted at 1000 psig or 
lower yielded high carbon deposition of over 22 percent. 


6507 Filterability of a coal-derived liquid. Weintraub, M.; 
Weiss, M.J.; Akhtar, S.; Yavorsky, P.M. (Pittsburgh Energy 
Research Center). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: 
No. 5, 43-58( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

Solids separation is an important phase in all coal liquefac- 
tion processes. It is a difficult step because of the small particle 
size, wide size distribution, low density difference between particle 
and liquid and high viscosity of the liquid. As part of a multi- 
directional attack on the problem, ERDA has investigated basic 
fei ae in filtration of solids from the SYNTHOIL product. A 

igh-viscosity material containing 5.7 percent ash has been con- 
sistently batch filtered to below 0.1 percent, with some values as 
low as 0.035 percent. Several filter media were used, including 
filter paper and a precoat material that can be used on a continu- 
ous commercial filter. It was found that the nominal filter medium 
has little influence on the ultimate product clarity as the true filter 
medium is the cake that is formed during the filtration. The 
nominal filter medium affects the pressure drop and the time 
required to form a functional cake. Filtration rates are very sensi- 
tive to temperature, but the relation is that of simple inverse pro- 
portionality to viscosity. A thin cake, readily distinguishable from 
the precoat, produces adequate clarity; additional cake increases 
pressure drop without substantial product improvement. This im- 
plies that a continuous precoat filter should be designed to main- 
tain a thin coating of the product cake for optimum filtration. 


6508 Effect of coal minerals on reaction rates during coal 
liquefaction. Tarrer, A.R.; Guin, J.A.; Pitts, W.S.; Henley, J.P.; 
Prather, J.W.; Styles, G.A. (Auburn Univ., AL). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 21: No. 5, 59-77( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 es 1976). 

See CONF-760826—P2. 

The effect of coal minerals in promoting reaction rates dur- 
ing coal liquefaction are studied. Ten different coal minerals as 
well as coal ash and actual SRC residue from the Wilsonville pilot 
plant have been individually screened to rate their catalytic activity 
on pagan and hydrodesulfurization of creosote oil relative 
to that of a commercial Co-Mo-Al catalyst. In addition the effect 
of recycling mineral matter from successive batch autoclave runs is 
also studied. The results show conciusively that certain coal 
derived minerals increase both hydrogenation and hydrodesul- 
furization activity during coal liquefaction, with iron compounds 
being second to the Co-Mo-Al in increasing reaction activity. Most 
interesting is that filter cake residue from the Wilsonville pilot 
plant proved to be one of the more active catalytic agents. Also, 
the physical state (particle size) and agitation as well as chemical 
composition of mineral matter are shown to influence significantly 
its effect on reaction rates. In support of the screening results, 
moreover, continued recycle of mineral matter residue is shown to 
lead to increased reaction rates. 


6509 Catalytic liquefaction of coal. Fu, Y.C.; Batchelder, R.F. 
(Pittsburgh Energy Research Center). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 5, 78-90( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

High-sulfur bituminous coal is liquefied and desulfurized by 
hydrotreating with syngas at 3,000 psi in the presence of added 
water, vehicle, aos gp Cobalt molybdate catalyst im- 

regnated with alkali metal compounds, such as potassium car- 

mate, sodium carbonate, and potassium acetate exhibited good 
activities for liquefaction and desulfurization. High coal conver- 
sions and oil yields can be obtained in the temperature range of 
400 to 450°C, and the asphaltene and the sulfur contents of the oil 
products are comparable to that obtained in coal liquefaction using 
pure hydrogen and cobalt molybdate under similar conditions. 
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Further improvements in the oil quality could be attained under 
more severe conditions at 450°C and increased reaction time, but 
both syngas usage and hydrogen usage would increase substan- 
tially. Catalytic coal liquefaction using syngas gives an improved 
thermal efficiency and reduces the capital and operating costs by 
eliminating shift converters and purifying systems need for the 
liquefaction ang wer using hydrogen. In comparison with the coal 
liquefaction by hydrogen, the rates of asphaltene formation and 
asphaltene conversion are relatively slower. There is also an indi- 
cation that asphaltenes formed have molecules of smaller sizes 
when syngas is used. The asphaltene content of the oil product 
decreases with the increase in syngas consumption, and the viscosi- 
ty of the oil product correlates well with its asphaltene content. 


6510 Liquefaction of coal without catalyst oe selective 
hydrogenation. Gleim, W.K.T. (Univ. of Southern California, Los 
Angeles). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 91- 
95(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

Until recently refiners avoided the upgrading of residual 
fuels by catalytic hydrogenation. The difficulties experienced in the 
development of the catalytic desulfurization of residual fuels 
demonstrated the infeasibility of such a process. It is far more 
practical to selectively extract only the asphaltene-free portion of 
the coal and use the remaining undissolved coal for the production 
of H, and energy. Furthermore, this could prove to be an addi- 
tional advantage if such a selective solvent could also simultane- 
ously promote the transfer of H, from the gas phase to the coal 
eliminating the use of hydrogenation catalysts which, in coal 
hydrogenation, adds tremendously to the cost of coal liquefaction. 
Such a solvent has been found and is discussed including the rela- 
tionship of coal liquefaction with crude oil processing. 


6511 Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL . Newman, J.O.H.; Akhtar, S.; Yavorsky, P.M. 
(Pittsburgh Energy Research Center). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 5, 109-126( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

In the SYNTHOIL process for converting coal to a low-sul- 
fur, low-ash fuel oil, coal is liquefied and hydrodesulfurized cata- 
lytically by reaction with hydrogen in a turbulent-flow, packed-bed 
reactor. The gross liquid product is then centrifuged, or filtered, to 
remove unreacted coal and mineral matter. The de-ashed liquid is 
a low-sulfur, low-ash fuel oil. It has now been demonstrated that 
the removal of solids can be facilitated by adding accumulated 
process-derived light oil to the gross liquid product and heating the 
mixture at 105 to 115°C under a reflux condenser. This coagulates 
the finely dispersed solids which are then more amenable to filtra- 
tion. Samples of the gross liquid product containing 4.7 percent 
ash were thus filtered to oils containing less than 0.1 percent ash. 
The necessary amount of light oil inventory is recovered by distil- 
lation and recycled to treat more gross liquid product for filtration. 
The light oil contained 44 percent C,-C,, saturates which may be 
responsible for anti-solvent or agglomerating action on the ash- 
containing residual coal particles. 


6512 Short contact time coal liquefaction. I. Techniques and 
ca distributions. Whitehurst, D.D.; Mitchell, T.O. (Mobil 
esearch and Development Sg Princeton, NJ). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 127-143(1976). 
From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P2. 


Coal liquefaction, as ———e by the solvent refined coal 


rocess, has been studied in a short contact time stirred reactor. 
design and operation of the reactor system and work-up and 
analysis of the products are described in detail. Contact times as 
short as 0.5 min. have been obtained routinely. A synthetic recycle 
solvent has been developed. It matches the chemical properties of 
the true coal-derived recycle solvents, but can be distinguished 
from liquefaction products. From changes in the solvent composi- 
tion, H-consumption by coal can be calculated. A series of runs 
with West Kentucky and Wyodak coals is described. Results 
presented include the product distributions as functions of time, 
temperature, H-donor ability of the solvent, nature of the gas, H- 
consumption, and oxygen removal. It is shown that little hydrogen 
consumption is required for dissolution and removal of xi- 
mately 40 percent of the organic oxygen and sulfur. The 
weight distribution vs conversion bg fo non Pegg ae = 
appears to contain a _——e igh m weight hood 
than 2000) component that is idly destroyed. High SRC yields 
are obtained in the eactions in rovement of fre quily is 
accompanied a decrease in yield and a large increase in 
hydrogen consumption. 
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6513 High liquid oy oY studies of coal 
liquefaction ag oe Hey J.W.; Tarrer, A.R.; Guin, J.A.; John- 


son, D.R.; Neely, W.C. (Auburn Univ., AL). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 21: No. 5, 144-153( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 ne 1976). 

See CONF-760826—P2. 

High pressure liquid or pie ee me (HPLC) provides a 
fast, relatively simple analytical method for analysis of the complex 
organic mixtures found in coal liquefaction processes. is 
technique offers distinct advantages over the more commonly used 
technique of gas chromatography. The feasibility of using HPLC to 
characterize products from liquefaction processes such as the Sol- 
vent Refined Coal (SRC) process are reported. Quantitation of 
chromatograms has been accomplished by assuming a Gaussian 
waveform and using a least squares method for computing peak 
areas relative to that of an internal standard. The effects of cata- 
lytic agents, namely, a commercial Co-Mo-Al catalyst, iron pyrite, 
mineral residue from the Wilsonville SRC pilot plant, coal os and 
process variables such as hydrogen partial pressure and tempera- 
ture on the chemical composition of process solvent (creosote oil) 
and, also, of the liquid fraction of solvent/coal slurries during 
hydrogenation and hydrodesulfurization have been followed using 
HPLC. In so doing, the changes in composition of specific major 
constituents have been monitored with reaction. 


6514 Kinetics and solubility of hydrogen in coal liquefaction 
reactions. Guin, J.A.; Tarrer, A.R.; Pitts, W.S.; Prather, J.W. 
(Auburn Univ., AL). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: 
No. 5, 170-188( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

The macroscopic kinetics of hydrogenation reactions occur- 
ring during coal liquefaction are studied. Experimental data for the 
solubility of hydrogen in creosote oil are represented by Henry's 
Law coefficients and are used for modeling hydrogen consumption 
kinetics. Mass transfer influence is observed to be negligible, and 
overall hydrogen consumption rate is shown to be governed by 
chemical kinetics alone. 


6515 Preliminary examination of coal liquefaction products. 
Schwager, I.; Yen, T.F. (Univ. of Southern California, Los An- 
eles). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 199- 
06( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 | ee 1976). 

See CONF-760826—P2. 

Coal liquids have been separated by solvent fractionation 
into three crude fractions: pentane-soluble; pentane-insoluble and 
benzene-soluble (crude asphaltene); and benzene-insoluble. The 
pentane-soluble fraction has been further separated into a liquid 
——— fraction (gas oil), and a liquid propane-insoluble 
raction (resin). The benzene-insoluble fraction has been further 
separated into a carbon disulfide-soluble fraction (carbene), and a 
carbon disulfide-insoluble fraction (carboid). The great majority of 
these materials have been characterized by elemental and metal 
analyses, molecular weight, particle size, and color intensity deter- 
mination, and NMR, IR, and x-ray diffraction analyses. The crude 

itene fractions have been further separated into major frac- 
tions by solvent elution chromatography. The two major asphal- 
tene fractions obtained from crude asphaltenes by elution from sil- 
ica gel with benzene and diethyl ether differ markedly in nitrogen 
content indicating that species with basic nitrogens are + 
preferentially absorbed on silica gel. This suggests that silica 
chromatography may provide a mild, chlorine-free procedure for 
separating asphaltenes into acidic and basic components. 


6516 Products from two-step coal liquefaction using three dif- 
ferent first-step reactor Karr, C. Jr.; Abel, W.T.; Combe- 
riati, J.R. ee —, Research Center, WV). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 207-227( 1976). 

From American Chemical mp meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

The results of a series of runs, with a laboratory-scale 
stirred batch reactor system, and a laboratory-scale continuous 
flow reactor system, designed to approximate the behavior of a 
two-step coal hydroliquefaction process, are presented. The results 
of detailed chemical and Pam characterization of the products 
obtained with a slurry of and catalytically hydrogenated tar oil 
(representing recycle oil), using either a vitrified ceramic, alpha- 
alumina, or silica for a nominally non-catalytic first-step reactor 
packing, are presented. Detailed characterization of the ucts 
obtained by — hydrogenation of the filtered wae 4 
product in a reactor revealed the effects of the signifi- 
cantly different products obtained from each of the first-step reac- 
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tor packings. These effects of the product differences on the activi- 

of the second-step catalyst are described. Possible mechanisms 
‘or the function of the first-step packings are discussed, as well as 
the effect of the first-step product on the activity of the cobalt 
molybdate catalyst in the second-step. 


6517 Analysis of liquids from coal conversion processes. 
Dooley, J.E.; Thompson, C.J. (Bartlesville Energy Research 
Center, OK). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 
243-251(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America ( USA) (29 pe 1976). 

See CONF-760826—P2. 

Liquids derived from coal were characterized at the Bart- 
lesville Energy Research Center by means of distillation, gradient 
elution chromatography, acid and base extractions, and gel per- 
meation chromatography (GPC), followed by instrumental analyses 
by mass spectrometry and nuclear magnetic resonance spec- 
trometry. The methods were essentially those developed for analy- 
sis of the heavy ends of petroleum, with minor modifications, and 
were applied to products from the COED and SYNTHOIL 
liquefaction processes. The results show that such liquids are 
amenable to the characterization procedure and provide data that 
should be useful in formulating processes for refining these materi- 
als. Compositional data by hydrocarbon type are provided in con- 
siderable detail and paraffinic carbons, naphthenic ring carbons, 
and aromatic ring carbons are related to established GPC-mass 
spectral correlations. Although the number of samples studied here 
is too small to generalize, the data show variations among the 
products from different processes and coal sources which will be 
useful for predicting the types of material likely to be available for 
future refining. 


6518 Coal liquefaction. Sze, M.C.; Snell, G.J. (to Lummus 
Co.). US Patent 3,974,073. 10 Aug 1976. Filed date 6 Sep 1974. 
10p. 


Insoluble material is separated from a coal liquefaction 
product by gravity settling in at least two gravity settlers, with 
overflow from a previous settler being used as feed to the sub- 
sequent settler. A promoter liquid having characterization factor of 
at least 9.75, a 5 volume percent distillation temperature of at 
least 250°F and a 95 volume percent distillation temperature of at 
least 350°F and no greater than 750°F is employed in each settler. 


PYROLYSIS AND CRACKING 


6519 Kinetic studies of gas evolution during pyrolysis of sub- 
bituminous coal. Campbell, i. Stephens, D.R. (Univ. of Califor- 
nia, Livermore). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 
7, 94-105( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

The pyrolysis of Roland Seam (Wyodak Mine) subbitu- 
minous coal ~ been investigated over the temperature range of 
110 - 1000°C (383 - 1273°K) and in an inert gas environment. 
Evolution of the major non-condensible products (H,, CO,, CO, 
CH,, C,H., C3Hs, and C,H,) has been measured quantitatively. 
Furthermore by measuring the rate of gas evolutions under linear 
heating conditions (dT/dt = constant) the effective activation ener- 
gy and kinetic frequency factor for release of each gas are deter- 
mined. These kinetic results are extremely useful for modeling the 
— process (for example, in in situ gasification). Finally, the 
observed gas evolution processes are correlated with decomposi- 
tion of known chemical structures in coal. This provides a general 
physical picture of the chemical reactions which may be occurring. 


6520 Reformation of 
derived liquids and im 


particulates suspended in coal- 
proved separation. Katz, S.; Rodgers, B.R. 
(Oak Ridge National Lab., TN). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 21: No. 5, 8-18(1976). 
From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 
See CONF-760826—P2. 
The inorganic constituents of coal are found as very small 


suspended particulates after conversion of the coal to liquid 
roduct by pyrolysis or hydrogenation. Separation of the particu- 
fates by filtration, hydrocloning, and centrifugation has at best 
been marginally satisfactory. Reported here are techniques to 
change the particulates’ sizes and shapes, and thereby improve the 
subsequent separation. Treatments involving heat, solvent frac- 
tionation, and additives are described and limiting conditions for 
their applications are discussed. 


6521 Short residence time (SRT) coal hydrop Pelof- 
sky, A.H.; Greene, M.I.; LaDelfa, C.J. (Energy Research Lab., 
Cranbury, NJ). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 
5, 154-169( 1976). 
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From American Chemical Societ mosting: San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

Experimental data from a 2 lb/hr continuous unit is 
sagen to show the effects of noncatalytically reacting coal with 
bya m in short residence times. Technical and economic feasi- 
bility is discussed and a conceptualized commercial flow diagram 
with the associated economics is presented. 


6522 Production of carbon black from coal. Cheng, P.J. (to 
Phillips Petroleum Co.). US Patent 3,975,504. 17 Aug 1976. Filed 
date 2 Jun 1975. 8p. 

A method and apparatus for producing carbon black by 
pyrolytic decomposition of coal with hot combustion gases are 
described. In a cylindrically shaped vertical reactor coal is tangen- 
tially introduced, thus establishing a helically flowing mass of pul- 
verized coal. This mass is contacted with hot combustion gases. 
Fine ashes are withdrawn from the upper portion of the reactor at 
the periphery and coarse ashes are withdrawn from the lower por- 
tion of the reactor from the periphery. Carbon black-containing 

are withdrawn from the area of the vertical axis of the reac- 
tor overhead. 


SOLVENT EXTRACTION 


6523 Chemical nature of the benzene insoluble com ts of 
solvent refined coals. Farcasiu, M.; Mitchell, T.O.; Whitehurst, 
D.D. (Mobil Research and Development Corp., Princeton, NJ). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 7, 11-26(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

The chemical nature of soluble products of coal produced 
via noncatalytic solvent refining processes have been investigated. 
A detailed chemical characterization of the fractions that are in- 
soluble in benzene revealed that they are to be distinguished from 
hexane soluble (hydrocarbons and ethers) and benzene soluble 
(mono functional compounds) primarily by their higher degree of 
functionallity and not by aromatic content or molecular weight. 
The higher functionallity is primarily in the form of more -OH 
~~ per molecule. Accordingly, the name asphaltols is proposed 
‘or these materials. As a class, asphaltols have greater than 7 wt 
percent O and their aromatic calken content and degree of aro- 
matic ring condensation are low (similar to that of the parent 
coal). When coal is converted at short contact times (0.5 to 3 
min) asphaltols are the predominant products, often representing 
as much as 70 to 80 wt percent of the original coal. In the absence 
of hydrogen donor solvents asphaltols as a class produce greater 
than 70 wt percent char at greater than 400°C. In the presence of 
hydrogen donor solvents, asphaltols are converted to less func- 
tional (benzene-soluble and hexane-soluble) materials in a parallel 
fashion. Relationships between the chemical structure and func- 
oe, of the asphaltols, their reactivity, and their origin are 

iscussed. 


6524 Solvent refined lignite and solvent refined coal structural 
features. Computerized methodology development. Woolsey, N.; 
Baltisberger, R.; Klabunde, K.; Stenberg, V.; Kaba, R. (Univ. of 
North Dakota, Grand Forks). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 21: No. 7, 33-51(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Solvent refined lignite (SRL) and bituminous coal (SRC) 
are by definition very nonvolatile substances, but are quite soluble 
in certain organic solvents. Thus, MS-computer techniques are not 
very applicable for deriving structural information. However, many 
other powerful spectroscopic techniques are applicable. An at- 
tempt is being made to computerize an approach for gaining a 
great deal of information rapidly about average molecules in SRL 
and SRC, based on experimental data obtained from NMR, uv, 
ave molecular weight, total analyses, acidities, and basicities. 
In ition, fluorescence-phosphorescence spectra and more 
unusual NMR (e.g., °N) eodate may be used in the future. For 
comparisons SRL or SRC is separated into acids, bases, and 
neutrals by column rayrorae a4 and each fraction subjected to 
analyses. Also, liquids derived from catalytic hydrotreating of SRL 
or SRC are subjected to MS-computer analysis as well as these 
solution spect ic techniques, and comparisons made. Mix- 
tures of pure model compounds are also subjected to the analyses 
for standardization . "Average molecule’ compari of 
SRL and SRC from batch and continuous processes have been 
made and information has been obtained on the acid-base func- 
tionalities, size and type of aromatic groups and connecting links. 
Also, the computerized approach outli including ‘dominance 
tests’’ for measuring the worth of certain data. 
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6525 Role of solvent in the solvent refined coal process. Kang, 
C.C. (Hydrocarbon Research, Inc.; Trenton); Nongbri, G.; Stewart, 
N. Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 5, 19- 
31(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). F 

See CONF-760826—P2. 

A preliminary study of the effect of solvent upon SRC 
process performances was undertaken. The startup solvent and 
makeup solvent have a significant effect u coal conversion. 
However, the use of a g startup solvent does not sustain good 
process performance under unfavorable process conditions and 
vice versa. Hydroaromatics, represented by HB from NMR analy- 
sis, other than tetralin also possess hydrogen donor capabilities. 
These hydroaromatics could be better donors than tetralin. This 
conclusion was reached during a process study of the Black Mesa 
coal, a subbituminous coal. At same hydrogen pressure, an in- 
crease in reactor temperature resulted in higher hydrogen con- 
sumption, lower coal conversion and higher ry dl gas (C,-C;) 
production. These observations were accompanied by a deteriora- 
tion in solvent properties, (as shown by the lower tetralin to 
naphthalene ratio and lower Hf value) and significant amount of 
cons formation. These findings support a hypothesis that coke for- 
mation results when thermal cracking gets ahead of hydrogenation 
which is catalyzed by the hydrogen donors present in the solvent. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 6540, 6546, 7688 


6526 (FE—1724-18) Utilization of coal conversion process 
by-products. Annual report, June 26, 1975—June 25, 1976. 
Solomon, I.J.; Eisenberg, W.C. (IIT Research Inst., Chicago, Ill. 
(USA)). Jul 1976. Contract E(49-18)-1724. 103p. (IITRI- 
C—6322-18). Dep. NTIS $5.50. 

The objective of the program is to define the possible uses 
of the by-products of coal conversion processes (CCP). In the ini- 
tial phase of the program a process was developed for the oxida- 
tion of certain by-products, i.e., chars and tars to benzene carbox- 
ylic acids (BCA). In the second phase of the p m the study of 
the oxygen oxidation of COED Western Kentucky filtered oil in 

ueous sodium carbonate was completed. The oxidation yielded a 
mixture of organic acids composed mainly of oxalic acid and BCA. 
The optimum yield of BCA was 23.5 g/100 g feed. This yield was 
obtained using the following conditions; time, 45 min; temperature, 
270°C; total pressure, 1400 psi; carbonate to feed ratio, 4; percent 
carbonate, 8 percent. In addition, oxalic acid, 4.2 g, was also iso- 
lated. This brings the yield of marketable acids to Ca. 28 percent 
and accounts for Ca. 80 percent of the organic extract, the organic 
acids obtained in the oxidation. An economic analysis of the vari- 
ous uses of the chars and heavy tar residues was made to deter- 
mine the most economical use of these by-products. It did show 
that the most economic use of the chars and tars was the com- 
bined production of terephthalic acid and detergent builders. The 
study also showed that the chemical markets would be greatly 
disrupted if these by-products were used to produce only one or 
two chemical products. The conversion of the mixture of BCA to 
ar acid using Henkel reaction conditions was also stu- 
died. This work is still underway. 


PROPERTIES 


REFER ALSO TO CITATION(S) 6442, 6443, 6446, 6447, 6450, 
6461, 6498, 6499, 6503, 6517, 6523, 6547, 6548, 6576 


6527 (FE—2035-4) Enthalpy measurement of coal-derived 
Quarterly technical 


progress report, n 

ay, A.J.; Yesavage, V.F. (Colorado School of Mines, Golden 
SA). t. of Chemical and Petroleum Refining Engineering). 
15 Jul 1976. Contract E(49-18)-2035. lip. ; S $3.50. 

alorimetric measurements of specific heats or enthalpies, 
pressure-density-temperature measurements, and phase equilibrium 
determinations, for pure fluids or complex mixtures, are all essen- 
tial in the optimum design of both physical and chemical 
processing units. Coal-derived liquids are a new class of industrial 
com . but have thermodynamic —— that are largely 
unknown and, presently, aapremaniie. objective of this 
research is to measure one of the most im t_ thermodynamic 
properties, the enthalpy, for representative coal-derived liquids 
over the pressure and temperature regions most likely to be en- 
countered in liquefaction and ssing systems. The construction 
Of the calorimeter has been finished, and the installation of the 


liquids. April—June 1976. Kid- 
ni 
( 
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support equipment is nearly com . Preliminary work on the 
correlation enthalpies i sadae oils and fractions was con- 


6528 (FE—2212-9) Shock heating studies. Soty pent, 
June—August 1976. Lowenstein, A.I.; von Rosenberg, C.W. Jr. 


(Avco-Everett Research Lab., Everett, Mass. (USA)). 15 Sep 
1976. Contract E(49-18)-2212. 12p. . NTIS $3.50. 

Shock wave heating and devolatilization studies of coal dust 
dispersions are . A control run was carried out with an 
iron dust (99 percent purity; | micron) dispersion. (LTN) 


6529 (PERC/RI—76/6) Method for the determination of 
benzene and oils in coal-derived liquids. 
Mima, M.J.; Schultz, H.; mag (Ene: Research and 
Development Administration, Pi tph, Pa. (USA). Pittsburgh 
Energy Research Center). Sep 1976. 17p. Dep. NTIS $3.50. 

The details are presented of the method used for the solvent 
analysis of coal-derived liquids. The method is used to determine 
the benzene insoluble (unreacted or ially reacted coal), the 
benzene soluble-pentane insoluble ( tenes), and the benzene 
soluble-pentane soluble (oils) fractions of coal-derived liquids. 
Since the procedure described uses benzene and n-pentane as sol- 
vents to analyze coal-derived liquids, safety precautions must be 
observed carefully. Strict adherence to the described procedure is 
necessary to insure that the conditions of solvent treatment are 
uniform and to obtain the desired degree of precision. 


6530 Assessment of Australian black coals for the juction 
of synthetic crude oil. McMaugh, W.J. (Esso Australia Ltd., Syd- 
ney). pp 154-160 of In Australian black coal: its occurrence, min- 
ing, preparation, and use. Cook, A.C. (ed.). Wollongong, Aus- 
tralia; Australasian Inst. of Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

A means by which coals can be quickly assessed for the 
potential production of hydrocarbon liquids is suggested. It is en- 
visaged that a conventional chemical analysis, proximate or ulti- 
mate, would be performed and the results plotted on a Seyler type 
chart. The question of suitability arises for coals of a sub-hydrous 
nature and may be resolved by measurement of vitrinite 
reflectance with the —— possible consequences: the vitrinite 
reflectance is abnormally high for the region; the vitrinite 
reflectance is normal for the region; or the vitrinite reflectance is 
lower than for coals of equivalent chemical composition. Coals of 
category (a) are heat affected and must be of unpredictable value 
for liquids production without extensive testing. Since heating ef- 
fects are usually limited in area, additional sampling is recom- 
mended. Those of category (b) may be suitable for liquids produc- 
tion but can only be fully assessed when reactive properties of 
semi-inertinite are better known. Those of category (c) contain 
sufficient inert macerals to be of little value for liquids production 
using hydrogenation technology. The procedure is of practical 
screening value, and with suitable coals would be followed by 
maceral assessment and extensive bench and pilot plant testing, be- 
fore a plant would be built to produce liquids. With ntially un- 
suitable coals a limited testing programme would confirm the 
visual assessment. 


6531 Commercial evaluation of coal Bennett, R.J. 
(British Steel Corp., London). pp 173-183 of In Australian black 
coal: its occurrence, mining, preparation, and use. Cook, A.C. 
(ed.). heer! Australia; Australasian Inst. of Mining and 
Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

It is shown that iron and coke-making are imperfectly un- 
derstood and unpredictable processes. The technical and hence the 
commercial evaluation of coal is necessarily pe but the 
area of knowledge is ing rapidly, to the benefit of both buyers 
and sellers of coal. rinci ific conclusions are: it is 
possible to measure the effect on iron production costs of varying 
coke properties (particularly the level of chemical impurities) but 
the results in one works may be invalid elsewhere, no cardinal 
values can be ascribed to coke quality parameters; assessments can 
be made of the value-in of coals in respect of their chemical 

ition and their ability to provide clean blast furnace car- 


proximate order of coking value when no 

the concept of value-in-use for blending has 

cept in relation to the circumstances at a 
(definitive evaluation for blending is possible on 
and in practice, commercial factors often prove 
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than technical factors in the determination of prices, but this can 
be partially rectified by improvements in price variation terms in 
contracts and greater understanding by suppliers of the different 
circumstances confronting various consumers. 


6532 Function of sulfur dioxide in the kinetic mechanism of 
oxidation of carbon. Yang, R.T.; cyte M. (Brookhaven Na- 
tional Lab., Upton, NY). ; 13: 411-416(1975). 

Retardation of the gasification reaction of carbon with ox- 
ygen by SO, was observed. Rates of oxidation were determined by 
thermal gravimetric anal Bp of a nuclear graphite in the 
temperature range of 550-7 , and of a coconut charcoal in the 
temperature range of 400-505°C. The oxidant were dry air 
containing 0 to rcent SO,. Reduction of the rate by SO, varied 
with burn-off. Differential thermal analysis (DTA) was also ied 
to detect the retardation effect of SO,. The technique of in 
internal reflection spect y (IRS) was used to examine the 
surface species of reacted charcoal samples. A ion bands 
were assigned to surface carbonyls, lactones, and a chemisorbed 
SO, in the form of sulfate. Chemisorption of SO, was attributed to 
cause the retardation of the oxidation reaction. 


6533 172nd national of the American 
Society, Division of Fuel Chemistry, San Francisco, California, 
29—September 3, 1976. Chicago; American Chemical Society 
1976). 195p. (CONF-760826—P4). $6.00. 
From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 
Separate abstracts were prepared for each paper. (LK) 


6534 Second look at the reductive alkylation of coal and at the 
nature of asphaltenes. Sternberg, H.W. (Univ. of California, Liver- 
more). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 7, 1- 
10( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Some time has passed since publication of the work on 
"Solubilization of Coals by Reductive Alkylation’ (Fuel, 53, 172 
(1974) and Fuel, 50, 432 (1971)) and on “Acid-Base Structure of 
Asphaltenes Derived from Coal and Petroleum’’ (Science, 188, 49 
(1975)). During this period there have been many opportunities to 
present this work in formal and informal talks and to benefit from 
questions raised and criticisms offered. The purpose of this paper 
is to deal with some of the questions and to suggest further work 
in these areas of coal research. 


6535 Aromaticity determination of coal, oil shale, and their 
derivatives by x-ray diffraction. Kwan, J.T.; Yen, T.F. (Univ. of 
Southern California, Los Angeles). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 7, 67-78(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Mesomorphic scattering patterns from x-ray diffraction have 
been applied for structural investigation of coal, coal liquids, oil 
shale, shale asphaltene and synthetic polymers. Method for the 
determination of aromaticity has been reduced for direct analog 
output. In general, aromaticity values obtained from lignite, high- 

low-volatile bituminous coal, and anthracite agree with coal 
ranking resulted from coalification. Oil shales such as Green River 
Oil Shale, Torbanite, and Appalachian Black Shale, indicate the in- 
crease in aromaticity due to geological aging. Different asphaltenes 
and resins from coal liquids and shale oil processing have been stu- 
died. Model synthetic polymers also are used for comparison. This 
technique is proved to be a simpler and useful method for a 
semiquantitative, diagnosing and characterization procedure for 
fossil fuel derivatives which have only limited information. 


Structural characterization of coal oils by and 
resonance. Yokoyama, S.; Bodily, 


6536 
carbon-13 nuclear magnetic 
D.M.; Wiser, W.H. (Univ. of Utah, Salt Lake City). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 21: No. 7, 84-89( 1976). 

From American mical me meeting; San Francisco, 


California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

The heavy oil fraction from coal hydrogenation with zinc 
chloride catalyst was separated into asphaltene, hexane-soluble 
aromatic oil and saturates fractions. These — were further 
separated molecular size el permeation chroma y- 
The GPC fractions were soalyaed by a and carbon-13 nuclear 
magnetic resonance. The fraction of n-paraffin and the average 
chain were calculated for the saturates fractions from C-13 
NMR compared with gas chromatographic results. The frac- 
tion of aromatic carbon, f/sub a/, were calculated from the proton 
NMR ing the Brown-Ladner technique, assuming X = Y 
= 2. values of f/sub a/ determined by this method are higher 
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than those obtained directly from the carbon-13 NMR spectra, 
varying from 0.2 to 0.8 for the oil fractions and from 0.6 to 0.8 for 
the asphaltene fractions. A combination of proton and carbon-13 

tra are used to calculate corrected values for X and Y for 
f/sub a/ by a method which avoids the problem of long relaxation 
times. The values of f/sub a/ determined by this method are in 
agreement with the values calculated by the Brown-Ladner 
method, using the corrected values for X and Y. 


6537 Occurrence and distribution of trace elements in coal. 
Cahill, R.A.; Kuhn, J.K.; Dreher, G.B.; Ruch, R.R.; Gluskoter, 
H.J.; Miller, W.G. (Illinois State Geological Survey, Urbana). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 7, 90-93( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

The long-term study of trace elements in coal by the Illinois 
State Geological Survey has been extended to include many addi- 
tional samples, wider ———_ areas sampled, and determination 
of additional elements. The successful application of instrumental 
neutron activation amalysis and  energy-dispersive x-ray 
fluorescence techniques has extended the scope of analysis to in- 
clude 55 elements in whole coal. Present research includes deter- 
mining the vertical distribution of trace elements in several coal 
seams in significantly different geologic areas. Many elements, 
most notably germanium and uranium, in Illinois coals were con- 
centrated at the top or bottom of a coal seam, rather than being 
generally dispersed within it. Specific gravity separation and acid 
extraction are currently being used to determine trace-element as- 
sociations in coal. Both approaches yield information differentiat- 
ing organically associated trace elements from trace elements as- 
sociated primarily with individual mineral phases. 


6538 Effects of boron trifluoride sorption on the caking pro- 
perties of coal. Chakrabartty, S.K.; Parkash, S.; Berkowitz, N. 
(Alberta Research Council, Edmonton). Fuel; 55: No. 4, 270- 
272(Oct 1976). 

Reversible and irreversible sorption of boron trifluoride by a 
suite of low- and medium-volatile bituminous (caking) coals was 
investigated. Extraction of irreversibly sorbed BF, with diethyl 
ether was used to test the hypothesis that BF; interacts with coal 
by forming adducts. An approximately rectilinear but inverse rela- 
sm _—— residual sorbed BF; and the free swelling index was 
ound. 


6539 Reaction of fluorine gas with coal and the aromaticity of 
coal. Huston, J.L.; Scott, R.G.; Studier, M.H. (Loyola Univ., 
Chicago). Fuel; 55: No. 4, 281-286(Oct 1976). 

Molecular fluorine has been used for the study of coal and a 
small number of model compounds. It is shown that direct esti- 
mates can be made of the carbon aromaticity and of the sensitive 
carbon in cyclic form. The value for a high-volatile Illinois bitu- 
minous coal agrees well with that commonly accepted on the aro- 
matic/aliphatic structural hypothesis and suggests that the polya- 
mantane model is unsatisfactory. The reagent also results in 
removal of nitrogen and sulphur from coal. 


6540 Porosity studies on active carbons from anthracite. 
Spencer, D.H.T.; Wilson, J. (Coal Research Establishment, Chel- 
tenham, Eng.). Fuel; 55: No. 4, 291-296(Oct 1976). 

The pore structures of active carbons made from anthracite 
in a production plant have been investigated using low-temperature 
nitrogen sorption, mercury porosimetry, and density techniques. 
Four carbons have been studied, two from the normal production 
range and two special carbons one of very low and one of very 
high activity. Total = volumes in the range 510 to 630 mm*/g 
have been estimated for the production carbons, the greater part 
of this being in the er region. In general, the pore struc- 
tures are similar to those found by other workers for anthracite ac- 
tivated by steam or carbon dioxide. 


6541 Chromatographic and n.m.r. analysis of coal liquefaction 

ucts. Schweighardt, F.K.; Retcofsky, H.L.; Friedel, R.A. 
(Pittsburgh Energy Research Center). Fuel: 55: No. 4, 313- 
317(Oct 1976). 

An efficient chromatographic separation scheme has been 
developed to characterize the SYNTHOIL hydrodesulphurization 
coal liquefaction product. Chromatographic fractions were 
analyzed by nuclear magnetic resonance to determine carbon and 
hydrogen aromatic/aliphatic distribution ratios of major molecular 
types. The SYNTHOIL product and its coal-derived asphaltenes 
were found to contain intermolecularly hydrogen-bonded com- 
plexes that may affect the physical properties of the oil. 


6542 Oxygen functions in asphaltenes. Mosc is, S.E.; 
Speight, J.G. (Fuel Sciences Division, Edmonton, Alberta). Fuel; 
55: No. 4, 334-336(Oct 1976). 
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Acetylation of asphaltenes shows that 40 to 60 percent of 
the oxygen present in these materials is accessible to acetylation. 
Infrared spectroscopic examination of the products indicates that 
this oxygen exists as phenolic hydroxyl groups and that a con- 
siderable portion of t groups may occur as collections of two 
or more functions on the same aromatic ring or on adjacent 
peripheral sites, or sites adjacent to a carbonyl function, in a con- 
densed aromatic system. 


6543 Non-aromatic skeletal structures in coal. Chakrabartty, 
S.K.; Berkowitz, N. (Alberta Research Council, Edmonton). Fuel; 
55: No. 4, 362-363(Oct 1976). 

This paper is an answer to criticisms by various authors of 
inferences from hypohalite oxidation studies that the greater part 
of the carbon in coal exists in nonaromatic form presented in an 
earlier paper by the present authors. 


6544 Carbon-13 nuclear magnetic resonance spectrum of a 
coal extract: a note on the aromaticity of coal. Retcofsky, H.L.; 
Friedel, R.A. (Pittsburgh Energy Research Center). Fuel; 55: No. 
4, 363-364(Oct 1976). 

The present investigation, of which this is a preliminary re- 
port, was undertaken as part of a more extensive study of the 
chemical structure of coal using a variety of spectrometric 
methods. The immediate objective was to determine unambiguous 
f/sub a/ values for liquid and soluble materials from coal and 
chemically treated coal. Presented here is the “C n.m.r. spectrum 
of the carbon disulphide extract of vitrain from lower Banner coal 
(mvb coal, Lower Banner Seam, West Virginia, maf analysis: 86.1 
percent C, 5.5 percent H, 5.6 percent O, 1.8 percent N, 1.0 per- 
cent S). Recent reports challenging the classical view that coal is a 
predominantly aromatic material prompted this communication. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 7688, 7696 


6545 (PERC/RI—76/5) Removal of toxic trace elements from 
coal combustion effluent gas. Yeh, J.T.; McCann, C.R.; Demeter, 
J.J.; Bienstock, D. (Energy Research and Development Adminis- 
tration, Pittsburgh, Pa. (USA). Pittsburgh Energy Research 
Center). Sep 1976. 21p. Dep. NTIS $3.50. 

Emission control of the toxic trace elements, arsenic, beryl- 
lium, cadmium, mercury, lead, and selenium, in pulverized coal 
combustion is reported. A baghouse system was installed on an ex- 
perimental combustor firing 500 lb/hr of pulverized coal to reduce 
these emissions by adsorption/condensation of the trace elements 
onto a fly ash layer. Baghouse temperature, baghouse pulse cycle, 
and combustion excess-air level were varied to determine their ef- 
fect on the ability of the fly ash to retain these trace elements. Ex- 
perimental data show that near —— retention of Hg and Se in 
combustion gas by fly ash is possible with significant retention of 
the other trace elements studied. Whereas data on coal-fired 

wer plants equipped with conventional electrostatic precipitators 
indicate that over 80 percent of the mercury in the coal feed 
escaped to the atmosphere while the other trace elements were 
lost at varying degrees. 


6546 Evaluating sulfur-producing FGD Weiss, L.H. 
(Chem Systems, Inc., New York). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 7, 125-133( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

The process chemistry and flowsheets for representative 
commercial (Wellman-Lord/-Allied Chemical), near-commercial 
(Catalytic/IFP), and developmental (Atomics International ACP) 

D processes are reviewed and compared. All produce elemental 
sulfur from the recovered SOx. An analysis of these and similar 
processes has identified the following key factors: technical risk, 
energy consumption, type of SOx reducing agent, and interaction 
with the boiler. These factors are ouaieaal for each process for a 
typical Eastern coal at a hypothetical site. A qualitative discussion 
of the site-specific factors that are also important in selecting a 
FGD process leads to the formulation of a generalized evaluation 
procedure. This evaluation procedure can be applied to the selec- 
tion of an FGD process at any specific site by incorporating ap- 
propriate values of weights for the various factors. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 6456, 6574, 7985, 7988, 7992, 
8013, 8025 
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6547 (FE—2205-1) Sean of the mechanism of fly-ash 
formation in coal-fired Interim Fi 
ry—March 1976. Ulrich, G.D. (New Hampshire Univ., Durham 
(USA). Dept. of Chemical — a ae 28 May 1976. Contract 
E(49-18)-2205. llp. Dep. NTIS $3.50. 

Recent anlien of fly-ash emitted from stationary com- 
bustion equipment suggest that substantial numbers of sub-micron 
particles are dischar, even from units having electrostatic 
precipitators. This is size fraction which is least efficiently col- 

and most damaging physiologically. Most previous work on 
ash formation has dealt with operating problems such as slagging 
and fouling caused by ash in the boiler itself. To attack both the 
operating and health problems in a more intelligent way, it is im- 
portant to understand better the mechanism of ash formation and 
growth. Results of the initial coal-fired boiler research are 
completed. Entrained ash represents more than 99 percent by 
weight of the total fly ash, but sub-micron condensation ash 
formed by oxidation of silicon monoxide and condensation of 
volatile metal oxides represents more than 99 percent of the total 
on a number basis. Entrainment ash, formed in the combustion 
zone, changes little in its passage through the boiler. Condensation 
ash appears to form and grow in the tube sections. This is thought 
to be the cause of the higher concentrations of volatile oxides 
found in the smaller size fraction of coal fly-ash. Work toward the 
development of a comprehensive fly-ash formation model con- 
tinues. Basic laboratory studies continue with the successful detec- 
tion and characterization of aggregates in the flame using laser 
light scattering. Experiments have been designed to obtain larger 
quantities of reliable probe samples at accurately measured tem- 
peratures. Silica will, as in the past, be employed as the pure oxide 
in attempts to confirm and refine the particle growth theory. 


6548 (FE—2205-2) Investigation of the mechanism of fly-ash 
formation in coal-fired utility boilers. Interim report, May 1—July 
31, 1976. Ulrich, G.D. (New Hampshire Univ., Durham (USA). 
Dept. of Chemical Engineering). 12 Aug 1976. Contract E(49-18)- 
2205. 13p. Dep. NTIS $3.50. 

The mechanism of ash formation and growth is being in- 
vestigated from two directions. The first is a fundamental investiga- 
tion of quench temperature, sticking coefficient, aggregate 


morphology, particle size distribution, electrical charge effects, and 
other phenomena that influence the formation and growth of pure 


and mixed metal oxide particles. This study is being conducted 
with the aid of a precision laboratory burner. Secondly, the growth 
of ash particles in a full scale commercial utility boiler is being ex- 
amined in an effort to determine fly-ash characteristics as a func- 
tion of temperature and residence time in the unit. The cyclon- 
fired boilers at a nearby power plant have been made accessible 
for this work. Using results from the fundamental study, a model 
= be formulated to describe particle behavior in the commercial 
boilers. 


6549 (FE—2213-1) Carcinogens relating to coal conversion 
processes. (TRW Systems and Eneray. Washington, D.C. (USA)). 
14 Jun 1976. Contract E(49-18)-2213. 133p. Dep. NTIS $6.00. 

Bioassay experiments and epidemiological studies conducted 
in connection with early coal hydrogenation projects indicate that 
process tars and high boiling point products from coal hydrogena- 
tion are carcinogenic. Chemical composition data for materials 
from coal conversion processes currently under development in- 
dicate the presence of classes of chemicals containing known or 
suspected carcinogenic substances, primarily heavy liquid fractions, 
process tars, mineral residue and particulate emissions. Only a 
small number of current, federally-supported, energy-related, en- 
vironmental programs relate to the assessment of coal conversion 
carcinogens. Two exceptions are a two-year toxicological study on 
laboratory animals an industrial hygiene study in connection 
with the SRC process; and industrial hygiene surveys of two high 
Btu gasification pilot plants. An overall review of current and 
planned environmental studies to determine the extent to which 
the problem of carcinogens is being addressed would further define 
the data needs. Continued comprehensive discussions with ERDA 
program officers and contractors would influence the nature and 
— of current and planned carcinogenicity studies. Processes 
under development present an opportunity for incorporation of 
timely and systematic programs involving sampling, analysis and 
testing of materials for carcinogenicity; and engineering evaluation 
of system components and operating conditions necessary to 
minimize production of carcinogens. Continued interface between 
technical experts in carci nesis and the ERDA staff would 
identify areas of concern so that timely influence could be exerted 
on the coal conversion process program offices. 


6550 (LA—6401-MS) Review of trace element studies related 
to coal combustion in the Four Corners area of New Mexico. Wan- 
gen, L.E.; Wienke, C.L. (Los Alamos Scientific Lab., N.Mex. 
eae Jun 1976. Contract W-7405-Eng-36. 56p. Dep. NTIS 
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Trace element studies related to coal combustion in 
northwestern New Mexico are reviewed, with particular emphasis 
on the — environmental effects of the Four Corners Power 
Plant. Trace element studies in coal, power plant bottom and 
precipitator ash, local soils, and local surface water systems are 
presented and discussed in relation to trace element mobilization 
and potential environmental contamination. 


6551 (ORNL—5193, pp 1-12) Coal conversion. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

The of environmental research related to coal conver- 
sion is two-fold: (1) to determine the potential for effects on 
aquatic and terrestrial systems resulting from chronic low-level ex- 
posures to conversion materials, and (2) to provide source terms 
describing the potential magnitude of dose for areas surrounding a 
conversion facility that may be affected by effluent materials. The 
term coal conversion refers to any of five types of processes for 
producing clean liquid, solid, or gaseous fuels and petroleum feed- 
stocks. At ORNL more than 100 sulfur-containing compounds 
have been observed in oil from the SYNTHOIL process. To evalu- 
ate every compound individually, and in concert, for its potential 
environmental impact is neither practical nor feasible (many of the 
compounds have not been identified or are not commercially 
available). The approach at ORNL can be considered as having 
two parallel thrusts. One facet includes an iterative process 
between staff in the Analytical Chemistry, Biology, and Environ- 
mental Sciences Divisions. Whole effluents are tested in rapid 
screening toxicity tests, fractionated, and retested, subfractioned, 
and again tested. The most active subfractions are then examined 
for compound identification. Such an approach serves to rapidly 
identify those materials requiring more extensive investigation as to 
their environmental behavior and effects. The second aspect of our 
program is concerned with understanding the mechanisms of ef- 
fect, persistence, fate, transformation products, and food chain 
kinetics of effluent components. It is this aspect of the program 
that will eventually provide the data basis necessary, assessing and 
predicting the potential implications of a coal conversion economy. 
Research dealing with trace elements and organic contaminants in 
the aquatic environment and the effects of gaseous effluents has 
recently been initiated. 


6552 Deep coal mining: waste disposal technology. Doyle, 
W.S. Park Ridge, NJ; Noyes Data Corp. (1976). 399p. $36.00. 

When coal containing iron pyrite is exposed to the at- 
mosphere, the pyrite is oxidized by complex chemical processes, 
usually with aid from certain bacteria, to form soluble iron com- 
pounds and sulfuric acid. As a result of drainage of this acid mine 
water from active and abandoned coal mines and from mineral 
waste spoil banks, serious detrimental environmental and ecologi- 
cal results have occurred in many areas of the eastern USA. 
Methods of preventing the problem by sealing abandoned mines 
and refuse spoil banks are given. Also, methods are described for 
controlling this pollution, based on nineteen government reports 
and seven patents. The various processes for neutralization of acid 
mine drainage, disposal of the resultant sludges, the role of iron 
oxidation, and methods of oxidizing iron are described. Treatment 
of acid mine drainage with soil, by ion exchange and reverse osmo- 
sis is detailed. The possible combined treatment of acid mine 
drainage and municipal wastewater is evaluated. The underground 
disposal of mine wastes and control of drainage from refuse banks 
are also discussed. Reclamation of refuse banks by vegetation, as 
well as a method for extinguishing and removing burning refuse 
banks is described. (LTN) 


Mosaic/phot tage: a new concept to help reclama- 
tion planning. Entzminger, R.A. (SEAM, Billings, MT). Coal Min. 
Process.; 13: No. 6, 76-78(Jun 1976). 

The ability to accurately and objectively portray the visual 
im of a proposed mining operation has been a pipe dream of 
oo ma of those who have the responsibility of making the complex 
and often controversial decisions surrounding such development. 
But now a new, computer-based system called MOSA- 
IC/Photomontage is being developed which provides an accurate, 
low-cost look at the visual impact of not only mines, but many 
other types of potential developments as well. MOSAIC is aimed at 
helping find answers to mining reclamation and planning problems, 
disseminating information and technology to those involved in 
reclamation fields. It can be used as a planning aid for such min- 
ing-related developments as: roads, railroad spurs, coal slurry 
pipelines, surface mines, and transmission lines. 





RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 6466, 6576, 6577 
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6554 (ANL—76-XX-11) Coal and air quality limita- 
tions on fossil-fueled energy centers. mith, A.E.; Wolsko, T.D.; 
Cirillo, R.R. (A ne National Lab., Ill. (USA)). Aug 1976. Con- 
= W-31-109-ENG-38;NRC-ACT-01-19-01. 98p. Dep. NTIS 


The coterminous United States is screened on a county-by- 
county basis to identify areas most likely to provide sites for fossil 
energy centers (FECs) og agar coals and having capacities 
between 5,000 and 20,000 e. Areas eliminated as potential 
sites include national public lands excluded by legislation, ur- 
banized areas, Air Quality Maintenance Areas for iculates and 
SO,, and counties where air quality data indicate violations of par- 
ticulate or SO, ambient standards. The remaining counties are 
further screened for suitable coal reserves. The quality of coal 
required for an FEC to meet emissions and ambient standards is 
determined for sulfur content and heating value. Based on Bureau 
of Mines coal reserve data, counties in areas with not enough 
quality reserves to support an FEC are eliminated. Areas most 
likely to provide sites for FECs of 5, 10, and 20 x 10° MWe, in 
two different spatial configurations, each with and without flue gas 
desulfurization are determined and mapped. The possible impacts 
- —- for the prevention of significant deterioration are il- 
ustrated. 


6555 om of the Bowen and Galilee Basin coalfields. Mil- 
ligan, E.N. (U Development Co., Canberra). pp 10-18 of In 
Australian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 


6556 Geology of Australian coalfields: some other coal basins. 
Blayden, I.D. (Esso (Australia) Ltd., Sydney). pp 19-29 of In Aus- 
tralian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Black coals occur in most of the major sedimentary basins 
in Australia. The coal measures have been deposited in a variety of 
sedimentary environments and vary widely with regard to 
thickness, extent, banding characteristics, maceral and ash content. 
However, they are generally of low rank and most are suitable only 
for steaming. 


6557 Palaeogeographic evolution of Australia with particular 
reference to the formation of coal bearing sequences. Blayden, I.D. 
pp 30-37 of In Australian black coal: its occurrence, mining, 
preparation, and use. Cook, A.C. (ed.). Wollongong, Australia; 
Australasian Inst. of Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Having provided the basic data in the previous paper the in- 
formation is discussed in broader terms and the various coalfields 
examined in terms of their tectonic setting and depositional en- 
vironment. The coal deposits range between Permian and 
Cretaceous in age. During this time what is now the Australian 
Continent was not only a different shape but was also in a different 
place. These considerations are extremely important when trying 
to understand coal formation through time as they have a highly 
significant effect on the environment of deposition and on the 
prevailing climate. During the Permian to Cretaceous period the 
Australian Continent formed part of a super-continent referred to 
as Gondwanaland. It is evident that the most characteristic features 
of the coal deposits is their a They may be widely 
developed and occur in a variety of different basin types such as 
during the Late Permian or be quite restricted in development 
such as during the Mid-Triassic. The factors which controlled the 
formation of the coals are no doubt complex and variable. How- 
ever, there is little doubt that climatic factors are the most signifi- 
cant. For it is the climate which ultimately controls the availability 
of the moisture to promote plant gro and to preserve plant 
detritus. Exactly what were the climatic conditions which prevailed 
say during the ¢ Permian when our major coal deposits were 
formed compa’ to other periods still remains an intriguing 
question. 


6558 Permian coal its of New South Wales. Robinson, 
J.B.; Shiels, O.J. (Joint Coal Board, Sydney). pp 32-62 of In Aus- 
tralian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 


ERA VOL. 2, NO. 4 


From S ium on Australian Black Coal; Wollon; q 
Australia (18 eb 1975). _ 

See CONF-750260—. 

The major Permian coal deposits of N.S.W. are in the Syd- 
ney-Bowen Basin and associated small deposits occur in struc- 
turally isolated areas; a further deposit is present in the Oaklands 
Basin. Coal measures are near the top of the Permian succession 
and within and below an underlying marine sequence. 


6559 Spatial and tem variation of the type and rank of 
Australian coals. Cook, A.C. (Univ. of Wollongong, Australia). pp 
63-84 of In Australian black coal: its occurrence, mining, Frm mcf 
tion, and use. Cook, A.C. (ed.). Wollongong, Australia; Australa- 
sian Inst. of Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Commercial or potentially commercial deposits of coal 
occur in Australia in strata ranging in age from Permian to Tertia- 
ry. The coals of each period tend to show a community of petro- 
graphic character and significant differences as compared with 
coals of other ages. The majority of the coals show evidence of 
deposition in environments subject to relatively minor marine in- 
fluence. Outcrops of coals of bituminous rank appear to be largely 
restricted to the eastern margin of the Australian continent. In this 
region vertical rank ients are generally higher than in the 
other sedimentary basins and uplift and the removal of cover has 
occurred to a greater extent. To the west of the Tasman 
geosyncline, coal of bituminous rank generally occurs at considera- 
ble depths (usually in excess of 1 km and in some areas only at 
depths of over 2 kms), and in most areas coals at shallow depth 
are of sub-bituminous or brown coal rank. Type can be assessed in 
terms of a variety of petrographic analyses, maceral and 
microlithotype analyses being most commonly used. Variation in 
coal type is much greater in Australian Permian coals than, for ex- 
ample, in European Carboniferous coals, so that a knowledge of 
coal is particularly important in relation to operations as- 
sociated with Australian coals. 


6560 Relationship of Australian coal resources to other fuel 
resources in Australia. Howard, J.S. (Dept. of Minerals and Ener- 
gy, Melbourne). pp 109-117 of In Australian black coal: its occur- 
rence, mining, preparation, and use. Cook, A.C. (ed.). Wollon- 
gong, Australia; Australasian Inst. of Mining and Metallurgy 
(1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Of the energy resources present in Australia, coal and urani- 
um are by far the largest. These two resources appear sufficient to 
satisfy Australia’s energy needs beyond the immediately foreseea- 
ble future and long after the natural petroleum resources are ex- 
hausted or have ceased to play a significant role. By that time, coal 
could be converted in plants of very large size to synthetic liquid 
and gaseous fuels which will be used as substitutes for petroleum 
fuels, particularly for transport. The basic role of uranium will be 
to supply electricity from nuclear power stations for heat and 
power requirements, thereby freeing non-coking coal largely for 
conversion pu s. The establishment of these enterprises will 
require a massive national effort and a high degree of co-ordina- 
tion at the planning stage. 


MINING 


REFER ALSO TO CITATION(S) 6552, 6578, 6724, 7413, 7414, 
8718 


6561 Keynote address. Connolly, W. pp 4-9 of In Australian 
black coal: its occurrence, mining, preparation, and use. Cook, 
A.C. (ed.). ees Australia; Australasian Inst. of Mining 
and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The world production of energy is tabulated for the period 
1900-1973 and with respect to source (solid fuels, 
petroleum, na gas, hydro and nuclear). The ratio of world 
reserves to 1972 usage is calculated for solid fuels (172), petrole- 
um (38) and natural gas (40). Solid fuel reserves and 1971 
production are tabulated by country. Australia has 2 percent world 
reserves of coal and uction is 2.4 percent of production. 
Possible future problem areas for the coal industry are discussed 
briefly. (LTN) 
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6562 Evaluation of the mining aspects of coal War- 
dell, K. (Wardell and Partners, Newcastle, Eng.). pp 118-122 of In 
Australian black coal: its occurrence, mining, pom a erg and use. 
Cook, A.C. fed). were: Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

tom Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Problems in evaluating coal mine projects are discussed. Ac- 
curate geologi information is uired (lithology, seam 
thickness: depth, number of seams, quality, roof and floor 
characteristics). Use only proved reserves in calculations (with 
drillholes less than 1/2 mile apart and closer if the geology is com- 
plex). Be very careful in matching the mining system to the en- 
vironment. Do not overestimate performance per shift or the 
number of shifts per year (this can be disastrous when only a few 
machines are involved). It can often affect = For an un- 
derground mine reserves should be sufficient for a life of at least 
20 years at the chosen operating rate (on the other hand reserves 
for more than 25 years have little present value). The question of 
optimum mine size is not considered, except to su; items to be 
considered (infrastructure, transportation, port acilities, etc.) 
which should be considered in addition to mine and mining infor- 
mation. Coal losses in washing and inflation are covered in the 
discussion. (LTN) 


6563 Surface mining Radmanovich, M. 
(Blackwater Mine, Queensland, A ia). pp 123-133 of In Aus- 
tralian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Strip mining offers the advantages of high productivity from 
both human and capital resources as well as high rates of produc- 
tion. Experience suggests that it will be advantageous to extend 
strip mining to the maximum possible depth in order to minimize 
— oh - ope Tay ge of the in-situ coal reserves. 

ighwall and spoi stability significant problems. 

working in strip mines is likely te cantons i a chan - from me 
which are based upon the elevation of material f by dump- 
ing, to methods involving elevation and horizontal rt. There 
is considerable scope for optimizing the types of machines and 
minimizing the amount of double handling. Australia is a small na- 
tion ‘‘poor’’ in resources of manpower and capital, but surface 
mining will maximise our national return on what resources we do 
have. Very ‘‘deep’’ reserves, naturally, require underground ex- 
traction. 


6564 Present methods and possible developments: un- 
oes. Smith, M.J. (Joint Coal Board, Sydney). pp 134-141 of 
In Australian black coal: its occurrence, a ere and 
use. Cook, A.C. (ed.). Wollongong, Australia; ian Inst. of 
Mining and Metallurgy (1975). 

From Sym um on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The underground coal mining industry in Australia has, in 
the last 30 years, undergone a revolution in production methods, 
techniques and results probably unparalleled elsewhere in the 
world. Apart from the overall objectives of maximizing production 
and commercial returns with the greatest safety, there must be a 
concentration towards maximizing seam recovery, i ly in 
alte Nenagh: guanine a oo 
completely continuous mining operations it stop-go 
Operations, with longwall on A long term potential in this regard, 
but as yet not sufficiently dovelaped to engender confidence for its 
more general use. Techniques developed in the last 10 years make 
the development and extraction of deeper seams, perhaps to 2500 
feet or more, feasible with continuous miners as well as longwall. 
The future er on a greater use of continuous shifts at mines, 
larger mines with more isticated ment organization, ex- 
tensible bet at the face, better systems of tmmediat roof support 
at the face, remote operation of face equipment, greater use of 
roof bolts and the longer roof cables. 


6565 Effluent and standards. Fed. Regist. (Wash., 

D.C.); 41: No. 94, 19832-19843(13 May 1976). (40CFR434). 
From Protection of the Environment, 40CFR434, Environ- 
p . _— - & 


6566 Coal — ETE ae. Fed. Regist. (Wash., 
D.C.); 41: No. 96, 20252(17 May 1976). 


COAL AND COAL PRODUCTS 673 


nt 
ies, and ob- 
ownership, effective and reasonable regulation of coal mining 
operations and the means to minimize social, economic 
and environmental effects from mining. — policy on 
leasing and development is discussed. ( ) 


of 


TRANSPORT AND HANDLING 


6567 Principles of coal Burdon, R.G. (Univ. of 
New South Wales, Kensington, Australia). pp 185-197 of In Aus- 
tralian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). bats ee Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

From yr on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The first stage in process design for coal preparation is a 
study of the coal seam and its associated features followed by an 
examination of the mining method to be employed and the coal 
market requirements. Normally beneficiation is based upon the dif- 
ferences in relative densities of the coal constituents and as- 
sociated ash forming components. Since initial liberation is ob- 
tained at a relatively large icle size, the size to which coal is 
crushed is more subject to market requirements than to libera- 
tion studies. It is possible to estimate energy requirements for com- 
minution and recoveries and product grades can be calculated fol- 
lowing the interpretation of standard laboratory tests. Numerous 
units are available for the separation and concentration of the 
components of run of mine coal including jigging, dense media 
separators, and for the finer particle size fractions, flowing film 
separators, dense media cyclones and froth flotation. 


6568 Some coal washing developments in Australia. Post, J.J. 
(Coke Ovens Batteries, Wollongong, Australia). pp 198-213 of In 
Australian black coal: its occurrence, mining, preparation, and use. 
Cook, A.C. (ed.). Wollongong, Australia; Australasian Inst. of 
Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

Coal washing practice can be improved not only by critical 
examination of the plant being operated but also by studying plants 
operated in other areas. The developments at the Australian Iron 
and Steel Pty. Ltd. plants are discussed in relation to experiences 
there as well as developments which have taken place in Queen- 
sland in recent years. ly A.LS. problems involved small coal 
cleaning in heavy medium cyclones and flotation. A proposed fu- 
ture plant flowsheet for A.I.S. is considered in the light of these 
experiences. Reference is made to plants operated by the Thiess, 
Peabody, Mitsui Coal Company Pty. Ltd. at Moura and the Utah 
Development Company's plants at Blackwater and Goonyella in 
the development of coal washing practice in Australia. 


COMBUSTION 


REFER ALSO TO CITATION(S) 6473, 6547, 6548, 6929, 7418, 
7443, 7444, 7884 


6569 (ANL/ES-CEN—1016) Development on pres- 
surized fluidized-bed combustion. Annual report, July 1975—June 


1976. Vogel, G.J.; Johnson, I.; Cunningham, P.T. ‘pay Na- 
tional ., Il. (USA)). Jul 1976. Contracts W-31-109-Eng- 
38;INA-IAG-DS5-E681. 203p. —* NTIS $7.75. 

The feasibility of using fluidized-bed combustors in power 
and steam plants is beien evaluated. The oonee involves burnin 
fuels such as coal in a fluidized bed of either a limestone (CaCO, 
or a synthetically prepared calcium-containing stone. The calcium 
reacts with the yulfur to form CaSO,, which remains in the bed, 
thus decreasing the level of SO, in the flue gas. Levels of NO/sub 
x/ in the flue are low. In a separate step, the CaSO, is 
re rated to CaO by reductive decomposition at Ca/sub solar/ 
11 for reuse in the combustor. Progress is reported on the fol- 
lowing: the effect of regeneration operating 8 on extent of 
regeneration and SO, concentration in the off-gas using coal as the 
source of reducing agent and of heat; the alternate combustion and 
regeneration behavior of stone; the rate and extent of sulfation of 
agents impregnated on Al,O,; the effect of variables on sorption 
and release of sulfur for CaO-impregnated stone; attrition re- 
sistance of stone; the kinetic and structural changes occurring dur- 
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ing half-calcination of dolomite; the CaS-CaSO, regeneration reac- 
tion; and the volatility of trace elements when heating coal ash. 
Procurement and disposal of regenerated stone, minimum fluidiza- 
tion studies, modeling of a gas-solid combustion reaction and of 
the regeneration process, combustion studies using different sizes 
of and additive and also using lignite are reported. 


6570 (ERDA—76-31-4) Coal power and combustion. Quar- 
October— 


terly report, December 1975. (Energy Research and 
Development Administration, Washington, D.C. (USA). Office of 
Fossil Energy). 1976. —. Dep. NTIS $4.50. 

Progress in US ERDA’s research and development programs 
in fluidized-bed combustion is reported. This involves the 30 MW 
atmospheric pressure, fluidized-bed boiler at Rivesville, Va. (which 
is almost ready to operate), pressurized fluidized-bed combustion 
experiments in pilot plants and MIUS (ORNL’s modular integrated 
utility system). Other work in this program involves combustion of 
coal-oil slurries, combustion of solvent-refined coal, combustion of 
anthracite wastes (by fluidized combustion), high temperature dust 
control, applications of fluidized-bed combustion to industrial 
boilers and supporting planning, technical and engineering ser- 
vices. (LTN) 


(FE—1511-23) Pressurized fluidised bed combustion. 
Quarterly technical progress report, January—March 1976. 
(National Research Development Corp., London (UK)). Apr 
1976. Contract E(49-18)-1511. 20p. Dep. NTIS $3.50. 

The pressurized fluidized bed combustor with a 3 x 2 ft bed 
area, at the Leatherhead U.K. laboratory is being modified to in- 
crease the available bed depth from 4 ft to 8 ft. A test program 
will then investigate the effects on combustion efficiency, SO, and 
NO/sub x/ emission and bed circulation of operating at increased 
bed depths, increased fluidizing velocities (from 2'/, fps to 7 fps) 
and at different levels of excess air. Gaseous effluents will be 
further characterized in detail under an additional analytical pro- 
gram contracted through ERDA for EPA. The design, fabrication 
and testing of the necessary modifications to the combustor and 
ancillary equipment have been in progress during the quarter and 
test runs are scheduled to begin in July/August 1976. 


6572 (FE—1511-27) Pressurized fluidized bed combustion. 
Quarterly technical progress report, April—June 1976. (National 
Research Development Corp., London (UK)). Jul 1976. Contract 
E(49-18)-1511. 12p. Dep. NTIS $3.50. 

The pressurized fluidized bed combustor at the Leather- 
head, U.K. laboratory is being modified to operate with deeper 
beds and higher fluidization velocities. Effluents will be charac- 
terized in detail under an additional analytical program contracted 
through ERDA for EPA. The design and fabrication of the modifi- 
cations to the combustor have been completed and assembly is in 
progress. Test run 6 is scheduled to begin in August. The pilot- 
scale combustor will be operated with a deep bed (8 feet) and tall 
tube bank to determine the effects on combustion efficiency, SO, 
and NO/sub x/ emissions and circulation. This test will be operated 
at 20% and 100% excess air for total run times of 100 hours and 
50 hours —S to correlate with the 4 foot bed depth data. 
Fluidizing velocity will be 2'/, ft/s. 


6573 (FE—1787-4) Modeling of a fluidized bed combustor 
with immersed tubes. Quarterly March—May 1976. Saxena, 
S.C.; Rehmat, A.; Grewal, N.S.; Chen, T.P. (Illinois Univ., Chicago 
(USA). Dept. of Energy Engineering). May 1976. Contract E(49- 
18)-1787. 61p. Dep. NTIS $4.50. 

A inte ater model for non-catalytic solid-gas reactions in 
fluidized beds has been developed in which the gas flow and solids 
circulation are described by accounting for (1) the presence of the 
cloud-wake phase, (2) decrease in solids by elutriation and chemi- 
cal reaction, and (3) the solids feed and overflow rates. This 
model considers a general population balance in which both solids 
size and density vary as a result of reaction. The solids in the 
emulsion phase may have a net downward. stationary, or upward 
movement depending on the rate of solids feed. A computer simu- 
lation is presented for a representative system which considers a 
shrinking-core solid-gas reaction and an elutriation constant inver- 
sely proportional to particle size and density. Numerical calcula- 
tions have been performed to evaluate the effect of continuous 
solids feed rate on circulation patterns and conversions of gas and 
solids in the bed. The results show that the extent of gas bypassing 
through bubbles is reduced when the solids feed rate is increased. 
This is particularly significant to a fast reacting system such as 
high-pressure coal combustion where the solids feed rate is high. A 
review of the literature on heat transfer to horizontal tubes in 
fluidized beds is underway. 


6574 (FE—1817-2) Pollutant control through staged com- 
bustion of pulverized coal. Phase I, comprehensive report. Interim 
report, December 1975—April 1976. Pershing, D.W.; Wendt, 
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J.O.L. (Arizona Univ., Tucson (USA). Coll. of Mines). Jul 1976. 
Contract E(49-18)-1817-PHA-1. 84p. Dep. NTIS $5.00. 

A six lb/hr laboratory furnace was used to investigate the 
nitrogen oxide (NO) emissions resulting from the combustion of 
three types of pulverized bituminous coal (Colorado, Western Ken- 
tucky, Pittsburgh No. 8), a Montana Powder River subbituminous 
coal, and a coal char. Fuel NO, which was isolated by replacement 
of air with an appropriate synthetic oxidant, comprised more than 
75 percent of the total NO emissions over a wide range of flame 
conditions. Fuel nitrogen oxidation was insensitive to temperature 
changes except at very high flame temperatures. Under equivalent 
combustion conditions, total NO emissions were only slightly de- 
pendent on coal composition, because fuel nitrogen conversion 
decreased with increasing nitrogen content. Coal char had fuel 
nitrogen conversions that, a appreciable, were lower than 
those of coal, and that were only slightly dependent on burner 
aerodynamics. 


6575 (FE—2288-4) Direct sampling and characterization of 
gaseous —_ ble for fireside corrosion in fossil fuel-fired 
systems. quarterly progress report, April 1—June 30, 1976. 
Report No. 4225-C. Milne, T.A.; Beachey, J.E. (Midwest Research 
Inst., Kansas City, Mo. (USA)). 5 Aug 1976. Contract E(49-18)- 
2288. 25p. Dep. NTIS $3.50. 

A three-phase study of the nature and role of gaseous alkali- 
containing species in fireside corrosion and fouling in pulverized 
fuel combustion systems is described. The approach is to couple 
direct molecular-beam, mass spectrometric ;y with small, 
laminar, premixed, pulverized coal-air flames. sampling ap- 
proach is described and the design of a sampler that is expected to 
extract and preserve species like gaseous Na,SO, is given. Some of 
the relevant literature on fireside corrosion is listed. A description 
of the small burners, coal dust feeders, dispensers, and sampling 
orifices being tested is given, together with the kinds of species 
profiles that such systems can give. 


6576 Use of New South Wales coals in large pulverised fuel 
fired boilers for power generation purposes. Nesteroff, I.M. 
(Electricity Commission of New South Wales, Sydney). pp 142- 
153 of In Australian black coal: its occurrence, mining, prepara- 
tion, and use. Cook, A.C. (ed.). Wollongong, Australia; Australa- 
sian Inst. of Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The Electricity Commission burned some 8.5 million tonnes 
during 1972-1973. This coal is converted into electrical energy 
which supplies the electricity requirements of 99 percent of users 
in New South Wales. The consumption of coal is estimated to have 
a doubling period of from 10 to 14 years. Coal is used to generate 
up to 87 percent of the electrical energy sold. A very large propor- 
tion of this coal is consumed in pulverized fuel boilers located 
mainly on the various coalfields. Coal supplies are drawn from a 
large number of mines, some owned or controlled by the Commis- 
sion, others owned by public companies. The coals originate from 
at least ten different seams located in the northern, western, and 
southern coalfields and therefore have a wide variety of properties 
and characteristics. To ensure an adequate future fuel supply the 
Commission is continuously engaged in coal prospecting in various 
areas. Bore data is used in assessing coal reserves and in economic 
studies for their possible future exploitation. The numerous cores 
obtained during drilling operations are tested and analyzed in 
order to assess their suitability for power generation purposes, and 
to provide data for the design and operation of boiler plant usin 
these coals. Coal deliveries are systematically sampled and tes' 
for quality control, for payment of purchases based upon certain 
quality parameters and to check for possible plant operating or 
maintenance problems that might arise from the use of the particu- 
lar coals. Almost all the properties of coal necessary in the Com- 
mission’s work are obtained using standard testing procedures car- 
ried out by the Commission’s chemists. The significance of the 
various properties of the coal for use in pulverized fuel boilers is 
outlined and related to their application to boiler plant design and 
to plant operation. 


MARKETING AND ECONOMICS 


6577 Marketable resources of Australian coal. Edwards, G.E. 
(Joint Coal Board, Sydney). pp 85-108 of In Australian black coal: 
its occurrence, mining, preparation, and use. Cook, A.C. (ed.). 
wee Australia; Australasian Inst. of Mining and Metallurgy 
(1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 
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Coal is a very versatile resource, having variable charac- 
teristics and having potential for a wide variety of markets. Aus- 
tralia has extensive Goode of black coal, concentrated mainly in 
Eastern Australia. Assessments of the currently known reserves are 
related to the qualities of these reserves. Markets available to 
black coal fall into the broad groupings of metallurgical, fuel, con- 
version and miscellaneous markets and the requirements of these 
markets are related to coal characteristics. Market trends in Aus- 
tralia and on the export market are discussed and projected for- 
ward. By the end of this century Australian consumption of black 
coal could well be 100 million tonnes per annum, and, in the 
absence of any apes, restriction, a similar amount is likely to be 
exported. Currently defined black coal resources in Australia will 
last at least 600 years at these projected rates of consumption. 
Although the position satisfactory in considering the pro- 
jected life of the black coal resources, there is a serious lack of 
detailed information on reserves, mining and preparation yields, 
quality and possible environmental restrictions. Action is required 
on three parallel courses: a consistent, systematic and extensive 
survey of current coal resources in Australia; accelerated explora- 
tion activity to define poorly p ted and potential areas; and 
regular updating and extension of the uunnlodas of Australia’s 
coal resources. This information would be of tremendous 
assistance for the formulation of a national energy policy on coal. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 6549 


6578 (MESA-IR—1034) Noise environment of the un- 

coal mine. Bobick, T.G.; Giardino, D.A. (Mining En- 
forcement and Safety Administration, Pittsburgh, Pa. (USA). Pitt- 
sburgh Technical Support Center). 1976. 29p. Mining Enforce- 
ment and Safety Administration, Pittsburgh, PA. 

The Noise yess Pittsburgh Technical Support Center, 
Mining Enforcement Safety Administration, conducted a series 
of environmental noise surveys involving more than 2,600 em- 

in 12 underground coal mines. Analysis of the data in- 
dicates that 7 percent of this total, including 20 percent of all face 
workers, are ex: to noise levels in excess of the prescribed 
limits set by the Federal Coal Mine Health and Safety Act of 1969. 
A projection of the effect that revisions in the noise standards 
would have on the underground coal mining industry is also 
presented. 


PETROLEUM 


REFER ALSO TO CITATION(S) 6441 


6579 Black gold: the story of oil. Butterworth, W.E. New 
York; Four Winds Press (1975). 224p. 

An informative account of the history of oil from its use by 
the ancient Sumerians through the current energy crisis and the 
outlook for its future are presented. Portraits o People, such as 
Pattillo Higgins, who was ible for America’s first gusher, 
John D. Rockefeller, Samuel Kier and his miraculous Kier’s Rock 
Oil, and - [pon Stewart of Union Oil, connected with the develop- 
ment of oil bring the book more vividly to life. (BLM) 


RESERVES 


REFER ALSO TO CITATION(S) 6560 


EXPLORATION 


6580 USGS releases Alaskan well data. Palmer, I.F. Jr. 
(Geological Survey, Anchorage, AK). Oil Gas J.; 74: No. 12, 101- 
104(22 Mar 1976). 

The thermal alteration index slides from five onshore wells 
and one offshore well were analyzed to determine the of 
thermal alteration or hydrocarbon precursor maturation of poten- 
tial source rocks in the prospective stratigraphic section offshore in 
the Gulf of Alaska lease sites. The present condition of the precur- 
sor maturation shows source-rock capability, with greater proba- 
bility for oil production than gas. The temperatures generated by 
depth of burial and uent tectonic pressuring have not been 
severe enough to destroy all hydrocarbons and the basin rocks are 
mature enough to have generated liquid hydrocarbons. (JSR) 


Improved hydrocarbon reservoir evaluation use 
of borehole-gravimeter data. Jageler, A.H. J. Pet. Technol.; 28: 
709-718(Jun 1976). ps: 

From SPE-AIME 50th annual fall technical conference and 
exhibition; Dallas, TX, USA (28 Sep 1975). 

Paper SPE 5511. 

A review of lateral and vertical response characteristics of 
various logging devices indicates that correction of logging respon- 
ses for borehole and near-borehole effects is inadequate shee k 
pany ay + or filtrate invasion characteristics roach or ex- 
ceed bulk resolution of conventional logging devices. The 
lateral response of borehole gravimeters is shown to be a function 
of the geometry of density contrasts along a lateral plate of infinite 
extent, resulting in bulk-volume porosity measurements compatible 
with deep-investigating resistivity devices. Special logging 
pages ay and the evaluation of tool characteristics of the 
bore gravimeter have resulted in successful applications of 
borehole gravimetry to reservoir analysis. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 6561, 6593, 6608, 7698, 8005 


6582 (BERC—76/3) Contracts and grants for cooperative 
research on enhancement of recovery of oil and gas. Progress review 
No. 7. Linville, B. (ed.). (Energy Research and Development Ad- 
ministration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). Aug 1976. 88p. Dep. NTIS $5.00. 

Information is given on 14 oil and 6 natural gas contracts 
for enhancement of recovery. Eight grants were awarded: four for 
research on oil recovery by fluid displacement; one for research on 
oil recovery by underground combustion; and two for stimulating 
natural gas production. (LK) 


6583 (BERC—0017-2) Kinetics of underground combustion. 
Final report. Buthod, A.P.; Thomas, G.W. (Tulsa Univ., Okla. 
1? Sep 1976. Contract EY-76-C-02-0017. 12p. Dep. NTIS 
$3.50. 


The University of Tulsa has been working on a contract 

with ERDA to study the kinetics of underground combustion. The 
of the project was threefold - (1) to develop laboratory 
equipment and testing techniques for the study of reaction rates in 
forward underground combustion; (2) to perform enough tests to 
develop rate functions governing fuel laydown and fuel burnoff as- 
suming an overall two-step chain reaction; and (3) to develop a 
realistic mathematical model of the forward combustion process 
based on these laboratory results that can be used to simulate 
troleum reservoirs. A high-pressure fire flooding research facility 
as been assembled and tested in the laboratory. The main equip- 
ment was a gift from Sun Oil Research (Dallas). Since this ap- 
paratus was obtained after the initiation of the contract, original 
plans have been modified and a good deal of time and effort spent 
getting the unit operational. Minor modifications have been made 
on the unit and several shake-down runs made. The next step will 
be to make the unit more versatile and with the capability of sam- 
pling fluid at any point inside the packed bed while combustion 
proceeds. This will provide data for the second phase, determina- 
tion of rate data. 


6584 (COO—0018-2) Lew interfacial tension and miscibility 


studies for surfactant tertiary oil recovery a re- 
December 1, 1975—November 30, 1976. Miller, C.A.; Fort, 


; ®. ye ote Univ., Pittsburgh, Pa. (USA)). Sep 1976. 
Contract EY-76-S-02-0018. 22p. Dep. NTIS $3.50. 

The objective of the research reported herein was to begin 
developing a basic understanding of the very low interfacial ten- 
sions between oil and water which must be achieved if tertiary oil 
recovery processes involving surfactants are to be successful. The 
basic approach has been to study the relationship between interfa- 
cial structure and interfacial tension. Observations with the polariz- 
ing mi have shown that the lowest tensions occur when 
rather fluid intermediate phases of low birefringence form at the 
interface between the aqueous surfactant solution and the oil. To 
explain these observations, a theory of low interfacial tension has 
been developed based on consideration of phase separation in 
micellar solutions. Predictions of the theory are generally in agree- 
ment with experimental results. 


6585 Method of a 
solidated formation. Sten Ne He 


hydrocarbons from an uncon- 
ler, J.P. (to Mobil Oil Corp.). US 
Patent 3,967,682. 6 Jul 1976. Filed date 14 Apr 1975. 8p. 
This ification discloses a method of producing 
hydrocarbons from an unconsolidated hydrocarbon-bearing forma- 


tion that is penetrated by a well that has an irregular wall adjacent 
the formation. Seasdd cohes that are water-wet are injected 
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down the well to fill the irregularities in the wall and a packer that 
has lateral passageways therethrough is set against the well wall. 
Pressure is applied via the packer to the formation in an amount 

an the overburden pressure on the formation and 
hydrocarbons are from the formation via the lateral 


passageways of the te into the well. 
6586 Method of forming a permeable solid mass in a 
formation. And .D. (to Halliburton Co.). US 


subterranean lerson, 
Patent 3,976,135. 24 Aug 1976. Filed date 15 Oct 1974. 14p. 

The present invention relates to a method of forming a 
highly permeable solid mass in a subterranean formation wherein a 
mixture of particulated solids and a resin composition are 
deposited in the formation and consolidated into a hard permeable 
mass, the particulated solids including soluble solids. 


zeta ¥ aanong a, L.J.; Wenger, C.B. (to Marathon Oil Co.). 
US Patent 3,976,582. 24 Aug 1976. Filed date 13 Sep 1973. 8p. 
Micellar systems having maximum zeta potential are utilized 
for the recovery of petroleum. The invention involves the 
discovery that, on varying the composition of micellar systems, the 
point of maximum zeta potential corresponds with the point of 


minimum sulfonate adsorption, and also corresponds with the point 
of maximum oil recovery by said micellar system. 


6588 Recovery of oil by a combination of low temperature ox- 
idation and hot water or steam . Bousaid, 1.8. (to Texaco 


injection ) 
a? US Patent 3,976,137. 24 Aug 1976. Filed date 21 Jun 1974. 


A method is claimed for the recovery of low gravity viscous 
oil or bitumens from a subterranean formation by the injection of 
a mixture of an oxygen-containing gas and hot water or steam into 
either the upper or lower section of the formation wherein the 
ratio of oxygen to water is used to control the oxidation tempera- 
ture. 


PROCESSING 
REFER ALSO TO CITATION(S) 7441 


6589 (ORNL/TM—5433) Energy use in petroleum refineries. 
Haynes, V.O. (Oak Ridge National Lab., Tenn. (USA)). Sep 1976. 
Contract W-7405-eng-26. 133p. Dep. NTIS $6.00. 

Refining petroleum accounts for about 4 percent of the 
total energy consumed in the United States and about 15 percent 
of ail industrial consumption. The kinds of energy used and the 
manner in which energy is used are discussed on a process-by- 
process basis. Emphasis is placed on existing processes to identity 
and quantify process and equipment substitutions which might sig- 
nificantly conserve energy. General industry and process informa- 
tion is given and estimates of potential savings are made. A few 
research and development opportunities are identified and non- 
technical factors are disc . Nearly one-half the energy con- 
sumed by refineries is obtained from by-product refinery gas and 
coke, and about one-third is supplied by natural gas. On a regional 
basis, refineries were found to vary a factor of two in the 
amount of energy used to refine a unit of crude oil. Refineries in 
regions traditionally abundant in inexpensive natural gas were 
found to use relatively more natural gas and energy. About 36 per- 
cent of the energy used by petroleum refineries is consumed in the 
distillation units to separate the refinery streams into their basic 
components. Including energy for manufacturing hydrogen, about 
24 percent of the total is used for cracking of the heavier com- 
ponents. Most of the remainder is used for > hydrogen 
treating, and alkylation, distributed about 11, 17, 6 percent 
respectively. Potential energy savings discussed in this report total 
61 x 10" Btu/yr based on 1974 capacities, a figure which 
represents about 20 percent of the energy consumed to refine 
petroleum. 


6590 Competitive 5 eng of model heterocycles and of 
aromatics. Rollmann, L.D. (Mobil Research and 


velopment Corp., Princeton, NJ). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 21: No. 7, 59-66( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Rate constants and reaction products have been determined 
for the competitive a pero of model nitrogen-, sulfur-, and 
oxygen-compounds and of model polynuclear aromatics over sul- 
fided CoMo, NiMo, and Mo-only catalysts. Both the model com- 
pounds and the reaction mixture compositions were chosen to 

roximate those of petroleum residua, shale oils, and coal oils. 
er several different CoMo and NiMo catalysts, relative rates of 
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hyd tion and of heteroatom removal approached constant, 
reproducible values as the catalysts aged. Reactivities were in the 
order: Sulfides much greater than p-alkylphenols greater than 
fused ring thiophenes greater than quinoline ximately indole 
approximately naphthalene greater i ran much 
greater than mononuclear aromatics. The Mo-only catalyst, on the 
other hand, retained deN activity but deS and naphthalene 
hydrogenation were markedly retarded. Products pte ew ye 
could be grouped by chemical type. Sulfides fused - 
thiophenes gave alkanes and aromatics, ———- Nitrogen 
oxygen removal required prior saturation of any attached aromatic 
ring, resulting in significant hydrogen consumption. It is shown that 
hydrogen consumption for commercial feeds can be estimated 
from the obse behavior of the model components and from 
the heteroatom content of the actual feedstocks. 


6591 Thermal cracking of ethylene, propylene, and light 
hy agg oe mixtures. Froment, G.F.; Van De Steene, B.O. (State 

niv., Ghent). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: No. 7, 
134-162(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

The thermal cracking of ethane, propane, n- and i-butane, 
ethylene, propylene and binary and ternary mixtures thereof has 
been studied in a pilot plant under widely age Feo eee as 
representative as possible for industrial operation. Detailed product 
distributions were collected. From a comparison of the product 
selectivities obtained from single components and from mixtures it 
is clear that considerable interaction occurs between the reacting 
species. This interaction is explained in terms of radical 
mechanisms. A simple rule for predicting the deviations from pure 
additivity encountered in binary mixtures is also derived. For 
ethane, propane, n- and i-butane the order was found to be practi- 
cally one over the complete range of temperature and partial pres- 
sure of the hydrocarbon in the feed. For ethylene the order varied 
from 1.60 at 700°C to 1.22 at 825°C, the corresponding activation 
energy from 39000 to 77000, whereas for propylene the order 
varied from 1.50 at 725°C to 0.95 at 825°C, the activation energy 
from 36000 to 61000. The interaction between reacting species is 
also reflected in the kinetics. 


6592 Process for 8 omne of heavy h Kubota, 
T. (to Mitsui Shipbuilding and as o., Ltd.). US Patent 
3,964,881. 22 Jun 1976. Filed date 2 May 1975. 8p. 

A process is described for carrying out continuous contact 
steam decomposition reaction of a tic distillation residual 
oil or red pressure distillation residual oil at a temperature of 
700° to 1000°C. A catalyst was used which was pre by mixing 
and kneading calcium oxide with 5 to 20 percent by weight of iron 
sesquioxide and 10 to 30 percent by weight of silicon oxide of 
which proportions are to be compared with the weight of said cal- 
cium oxide. At least one member selected from the group consist- 
ing of m ium, aluminum and chromium oxides may be added. 
The resulting mixture is burned at a high temperature. 


6593 Process for the tion of aromatic hydrocarbons 
from a mixed hydrocarbon Somekh, G.S. (to Union Car- 
os ie US Patent 3,966,589. 29 Jun 1976. Filed date 17 Mar 
1 - 16p. 

A continuous solvent extraction-steam distillation process is 
claimed for the recovery of aromatic hydrocarbons having boiling 
points in the range of about 80°C to about 175°C from a feedstock 
containing aliphatic hydrocarbons and said aromatic hydrocarbons. 


6594 Hydrocarbon conversion with ZSM-12. Rosinski, E.J.; 
Rubin, M.K. (to Mobil Oil Corp.). US Patent 3,970,544. 20 Jul 
1976. Filed date 28 Feb 1975. 16p. 

The specification nee conversion of hydrocarbons 
using, as catalyst, a ine zeolite ignated M-12. The 
zeolite has the eiaadi comendiien: ion OA M,O . W,O . 20- 
200 YO, . ZH,O where M is at least one cation and n is the 
valence thereof, W is aluminum or gallium, Y is silicon or ger- 
manium, and Z is a value ranging from 0 to 60. In a preferred 

i M is a mixture of alkali metal cations, especially 

tetraalkylammonium cations. zeolites are 
characterized by a specified x-ray powder diffraction pattern. Cata- 
lytically-active forms of said zeolites are used in a wide variety of 
hydrocarbon conversion reactions. 


6595 Hydrocarbon conversion process. Erickson, H.; 
Erickson, D. (to Atlantic Richfield Co.). US Patent 3,976,560. 24 
Aug 1976. Filed date 13 oe Paget 7 

A process is claimed for catalytically converting hydrocar- 
bons wherein — are —— at ‘cower 
sion conditions a supported iridium catalyst pans 
contacting of, for example, an alumina support with a Tiguid medi: 
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um containing . compound of iridium while maintaining the iridi- 
um-containing liquid medium at a pH of from 3 to 6 with an am- 
monium hydooal or lower alkyl amine base. 


6596 H with alcohol addition. Eberly, P.E. 
Jr. (to Exxon and Saeeete Co. ) US Patent 
3,976,562. 24 a, M6 F Filed date 17 Jun 1975. 6p 


A hydrodesulfurization process is scat in the presence 
of an added C1 to C4 alcohol, preferably methanol, or an alcohol- 
water mixture. The addition of alcohol improves the activity of the 
catalyst and results in a net production of heat which can be util- 
ized to vaporize the incoming alcohol. 


6597 Desulphurization catalysts and their use. Eyles, M.K. (to 

British Petroleum Co., Ltd.). US Patent 3,976,561. 24 Aug 1976. 

date 25 Mar 1974, United Kingdom of Great Britain and 

Northern Ireland (UK). 6p. 

Hydrocarbon fractions containing sulfur compounds are 

eo by treatment with hydrogen over a catalyst comprising 

a rcent of an iron group metal, 5-25 percent of a Group VIA 
and from 0.1- -10 percent of Mg, on a refractory support. 


6598 ee for the sulfur content of a 
fraction. Warn P.F. (to Phillips Petroleum Co.). US Patent 
3,976,551. 24 Aug 1976. Filed date 11 Nov 1974. 6p. 

A method is claimed for reducing the sulfur content of a 
volume of petroleum fraction having a distillation end point below 
about 600°F and containing mercaptans by contacting the petrole- 
um fraction with an unsaturated polymer, subjecting the resultant 
mixture to one of an ultraviolet light wave, a fluorescent light wave 
= 8 ee ee ee es Se ee 
polymer having the alkyl sulfides attached thereto 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 6510 


HEALTH AND SAFETY 


6599 Method and device for fires in oil wells. 
Hefetz, U. US Patent 3,973,631. 10 Aug 1976. Priority date 5 Feb 
1974, Israel. 6p. 

A method and apparatus are claimed for extinguishing oil 
well fires in wells having an inner pipe and an outer pipe separated 
by an annular space. A plurality of rod-like members as drills are 
inserted in a common horizontal plane at equal radial spacing 
through the walls of both the inner and the outer pipes. The drills 
have interfitting inner ends which, when placed in side-by-side 
relationship, form a continuous wall equal to the internal cross sec- 
tion of the inner pipe. Accordingly, the inner pipe is closed against 
the passage of oil or gas therethrough. A valved pipe is inserted 
through the wall of the outer pipe below the drills to form a com- 
municating passageway. A member is inserted through the valved 
pipe and into the annular space to gradually fill the space between 
the inner and outer pipes to form a seal therein against the passage 
of oil or gas therethrough. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 7415, 7417 


WASTE MANAGEMENT 


6600 cobalt sulfate desulfurization catalyst. Katz, 

S.B.; Burton, F.J. Jr.; Cullo, L.A. (to Harshaw Chemical Co.). US 

Patent 3,966,640. 29 Jun 1976. Filed date 28 Jun 1974. 10p. 
which is useful in the direct single- 


sy bentied past Uy edie elope: 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 7985 


NATURAL GAS 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 6744, 7935 


PROPERTIES 
REFER ALSO TO CITATION(S) 6533, 6746 


6601 Separation and analyses of petroleum residues. McKay, 
J.F.; Amend, P.J.; Harnsberger, P.M.; C ll, T.E.; Latham, 
D.R. (Laramie Energy Research Center, WY). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 21: No. 7, 52-58(1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 

Information about the composition of petroleum residues is 
needed because of the increased use of this material as an e 
source. This study is an extension of previous work in which hi 
boiling distillates from four crude oils were characterized accord- 
ing to compound type. The residues used in this investigation 
represent the portions of the crude oils that did not distill at a cor- 
rected boiling point of 675°C. The residues were separated into 
fractions of acids, bases; neutral nitrogen compounds, and 
hydrocarbons, using the separation technique developed for high- 
boiling distillates. Acids and bases were isolated using ion 
exchange resins, neutral nitrogen compounds were removed by 
complexation chromatography, and the hydrocarbons were 
separated into fractions of saturates and aromatics by adsorption 
chromatography. The acid and base fractions were further 
separated and characterized according to compound type using 
such methods as gel permeation and adsorption chromatography 
and infrared, ultratiolet, and high-resolution mass spectrometry. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 6441 


RESERVES 


REFER ALSO TO CITATION(S) 6560 


EXPLORATION 


REFER ALSO TO CITATION(S) 6580 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 6561, 6585, 6586, 6611, 7698 


6602 (CONF-760358—) Proceedings of fifty-fifth annual con- 
Processors Association, 


vention of Gas San Antonio, Texas, March 
22—24, 1976. papers. (Gas Processors Association, Tulsa, 
Okla. (USA)). 1976. 161p. Gas Processors Association. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

Some of the papers were abstracted and indexed in- 
gig [LK] 


a aan ag hy — a 
-- in process ts. , Bis an, D.F. 
(Univ. of Michie, Ann Arbor). 1976. ™ 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 

Association. Meeting papers. 

A study of condensation in natural gas pipelines relates gas 
comp to gas processing conditions when removing natural 
gas liquids. Extended analyses of natural were devised out to 
constituents C,, and down to concentrations of parts per million. 
Phase behavior data obtained on gas condensate systems are used 
to any an improved computation procedure for low liquid 
yields. 
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liquids ex- 


(CONF-760358—, pp 95-98) Portable 
ea Co., 


t. Bacon, K.H.; Ingram, M.L. (Warren 
Tulsa, Tae O 1976. 

Pres 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

A very compact, flexible, highly portable, low cost gas 
liquids extraction plant is described. The plant is totally contained 
in a single structure 8 ft x 10 ft at the base and 32 ft high. The 

lant weight is 25,300 Ib. It is capable of A agen | ig up to 2,000 
Mscfd of gas unattended. The plant is totally electric using about 
43 kva. The plant was designed to process 1,000 Mscfd of 4.5 gal 
1 Mscf of em pe lus gas, with a propane recovery of 75 per- 
cent. The plant will handie a minimum 1.5 GPM propane-plus gas. 


6605 SS PR 99-102) Some aspects of ex- 

processing. M ,R Erbar, J.H. (Oklahoma State 

niv., Stillwater). i976. 

From 55. annual conference of the Gas Processors Associa- 

tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting p " 

The turbo expander process is an adaptable and flexible tool 
for the natural gas processor. It should be considered in any liquids 
recovery application for processing natural gas. It has particular 
application in instances A io high ethane recovery is anticipated, 


and where hydrocarbon dew point is important. 


6606 (CONF-760358—, pp 103-108) Practical aspects of 
nd operation. Petty, L.E. (Amoco 


molecular sieve unit design ai 
Production Co., Chicago). 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

Strong demand for natural gas liquids, especially ethane, has 
led to widespread adoption of cryogenic gas processing by the in- 
dustry. This, in turn, has led to increased use of molecular sieve 
units for the super-dehydration, down to 0.1 ppM water, required 
by cryogenic systems. Molecular sieve units also are frequently 
used for NGL product treating to remove contaminants such as 
hydrogen sulfide, carbon dioxide, carbonyl sulfide and mercaptans 
which are often recovered in cryogenic systems. We have learned 
that the use of molecular sieves for such dehydration and product 
treating requires careful attention to detail both in design and in 
— This paper discusses the more important of these 

etails. 


6607 (CONF-760358—, Pe 109-113) Sunita aoe m selec- 
tion for fractionation ttle, R.; Allen, K mt Ties Service 
Oil Co., Tulsa, OK). 1 76. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of m= ram ae convention of Gas 
Processors Association. Meetin 

The selection of a calles ta ary economical treating system 
for fractionation plants is discussed. Design basis, potential treating 
locations, and available treating processes are considered. (LK) 


6608 Controlling permea in subterranean formations. 
Zetmeir, N.D. (to Phillfos Pet Petroleum Co.). US Patent 3,964,923. 
22 Jun 1976. Filed date if) Jan 1975. 8p. 

The production of water in subterranean oil and gas forma- 
tions is inhibited by the ow of a nonaqueous composition 
containing at least one crosslinkable polymeric material and a two- 
component catalyst system effective to cause in situ crosslinking of 
the polymeric material when contacted with water. 


PRODUCTS AND BY-PRODUCTS 


6609 (CONF-760358—, pp 27-29) Mass measurement 
get “4 liquids. Templeton, W.J. (Cities Service Oil Co., Tube, 
). x 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

Mass measurement eliminates the need to compensate for 
the effects of compressibility and non-ideal mixing of stream mix- 
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tures containing ethane. Correction factors developed from physi- 
cal properties are not required to convert the measurement to 
standard conditions, thus improving the measurement accuracy by 
4 to 9 percent. 


6610 ere.” p 114-125) Trea propane for 
removal of - Nikek, M.B. (Exxon Co., Pensacola, 
FL). 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

Propane containing carbonyl sulfide passing the copper strip 
test for corrosion can subsequently fail the test due to hydrolysis of 
COS to H,S. Treating propane with solid potassium hydroxide 
when accompanied by methanol injection has been effective in 
removing essentially all COS. The process requires low capital in- 
vestment, is quick to install, and is inexpensive to operate. Unlike 
conventional liquid caustic treating, use of solid KOH results in dry 
propane passing the cobalt bromide dryness test. COS removal by 
a total molwcular sieve operation is theoretically possible but 
requires very large molecular sieve beds, very high regeneration 
gas volumes, and short treating cycles. Disposition of spent 
regeneration gas and utility requirements detract from this option. 
Analytical equipment is commercially available to determine COs 
concentrations in the ppM range, but column technology relating 
to COS-propane separation is a prime concern. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 7417 


WASTE MANAGEMENT 


6611 (CONF-760358—, pp 53-58) Treatment of gas 
processing waste water. Drummond, K.G. (Marathon Oil Co., Fin- 
dlay, OH). 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

Almost every gas processing plant that has a wastewater 
discharge leaving the plant site is required to have a discharge per- 
mit from either the state in which the plant is located or from the 
federal EPA. The parameter limitations the plant effluent must 
meet depends upon the regulatory agency. The method for arriving 
at the regulations, the typical regulation you might encounter, and 
—, solutions to comply with the discharge permit are 
review 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 7985 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 6582 


6612 (MERC/TPR—76/8) Prediction of fracture extent by 
simulation of gas well pressure and production behavior. Sa 
W.K.; Mercer, J.C.; Frohne, K.H. (Energy Research and Gecden: 
ment Administration, Morgantown, W.Va. (USA). Morgantown 
Energy Research Center). Oct 1976. 36p. Dep. NTIS $4.00. 

The use of transient gas reservoir simulation techniques for 
the purpose of evaluating fracture geometry in two different types 
of formations is described. Extensive efforts were made to deter- 
mine fracture length and reservoir permeability by history 
matching well pressure tests for one well in a sandstone formation 
and one well in the Devonian Shale formation. In both cases all 
available information was used regarding fluid and formation 4 
perties. For each of these wells field data were available 
consisted of both well test and production performance. In the 
sandstone well it was also desired to determine why the wells ini- 
tial production during drilling operations (approximately 7 
MMSCFD) decreased after an extensive hydraulic fracturing 
operation. Different combinations of grid-block sizes and different 
fracture representations were used in an effort to characterize the 
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rmeabiity distribution and fracture extent. Two different com- 

inations of fracture lengths and formation permeability distribu- 
tions were found to reasonably match the well pressure history. 
The high initial productivity was explained by the fact that a high 
permeability zone (5-10 md) had to be used in an unfractured 
zone to match the well test performance. It is concluded that nu- 
merical simulation can be a valuable tool in evaluating the critical 
parameters in low permeability stimulated gas _ reservoirs. 
Moreover, simulation can be used whenever well test data are not 
amenable to conventional or type-curve analysis. Finally, by ob- 
serving if the parameters determined from the well test match also 
give good agreement when simulating the production history, an 
extraordinary level of confidence can te placed in the results. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 6611 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 6603, 6614, 6744, 7698, 7935 


6613 Transportation of natural gas as a hydrate. Nierman, 
A.J. (to Chevron Research Co.). US Patent 3,975,167. 17 Aug 
1976. Filed date 2 Apr 1975. 14p. 

A method and apparatus is described for transporting a 
natural gas in the form of a hydrate. The method utilizes the pres- 
sure and temperature conditions of a submerged vessel to facilitate 
the formation and maintenance of natural gas as a hydrate during 
the subsea voyage and the subsequent reconversion of the hydrate 
to a natural gas when the destination of the vessel is reached. The 
submarine vessel can have: supplementary refrigeration, a hold or 
void in which a natural gas is hydrated, and a membrane pervious 
to gas and water within the hold. In the vicinity of the hold bottom 
are situated gas conductors with spargers through which the natu- 
ral gas is pumped into the hold. Adjacent to them are cold-water 
distributor pipes through which water is pumped into the hold for 
forming a gas hydrate and for removing the heat of formation. The 
membrane is spaced from the interior wall of the hold so that a 
gap around and within the hold is formed. This gap provides a 
path for the water and gas to travel upward to an exit conduit 
located near the top of the vessel. From this conduit, the gas and 
water is recycled to form a hydrate. 


STORAGE 


6614 (CONF-760358—, pp 126-130) Cove Point LNG receiv- 
7 terminal. Levy, M.M. (Columbia LNG Corp., Wilmington, 
). 1976. 

From 55. annual conference of the Gas Processors Associa- 
tion; San Antonio, Texas, United States of America (USA) (22 
Mar 1976). 

In Proceedings of fifty-fifth annual convention of Gas 
Processors Association. Meeting papers. 

The design and construction phases of the Cove Point LNG 
Receiving Terminal are reviewed, with some emphasis on the value 
of engineering for safety throughout the design, rather than con- 
sidering safety as an after-the-fact corrective measure. (LK) 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 6441 


SITE HYDROLOGY 
REFER ALSO TO CITATION(S) 6620 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 8718 


OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 6619 


OIL SHALES AND TAR SANDS 679 


6615 (NP—21195) on conversion of oil shale to 
synthetic fuels, October 7—9, 1975. Schora, F.C. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Sep 1975. 27p. Institute of Gas 


ae Chicago, IL. 
_ IGT oil ial process for above-ground and in-situ hydrore- 
torting. 

The principal process steps of the IGT process as applied to 
above-ground oil shale hydroretorting are discussed and illustrated. 
Raw, crushed shale passes downward as a moving bed through a 
reactor that is internally divided into three contin ration 
zones. The feed shale is prehydrogenated and — in the 
upper zone, and hydroretorted and/or hydrogasified in the middle 
zone. The spent shale is cooled in the bottom zone. Hydrogen feed 
to the bottom zone recovers essentially all the sensible heat in the 
spent shale, then uses this heat to preheat the feed shale in the 
upper zone. This hydrogen stream bypasses the middle zone, where 
the major portion of retorting occurs. In the manner described, 
highly efficient, countercurrent heat utilization can be obtained in 
the upper and lower zones without the usual problems of conden- 
sation of retorted oils and resultant plugging of the shale preheat 
bed. A separate hydrogen stream passes through the middle zone 
and hydroretorts the prehydrogenated kerogen to produce a mix- 
ture of gaseous and vaporized hydrocarbons. The effluent gases 
and vapors from the middle zone are cooled; the resulting oils are 
collected and fractionated. The heavy fraction is used for hydrogen 
production; the high-quality, low-sulfur fraction is one of the 
coproducts. The effluent gases are further processed into pipeline 
quality gas. If desired, anysuitable portion of the light fraction can 
be readily hydrogasified and upgraded to produce additional quan- 
tities of high-Btu pipeline gas. Tests with a simulated in-situ retort 
on the applicability of the method to the underground processing 
of oil shale were encouraging. Flow sheets for above-ground and 
in-situ versions of the process are included. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 6588 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 6444, 6747, 6748 


6616 Method and apparatus for pyrolyzing oil shale. Hall, 
R.N. US Patent 3,976,558. 24 Aug 1976. Filed date 26 Jun 1974. 
10p. 

” Heat from spent shale combustion is removed from shale 
ash and combustion gases by direct contact with raw shale parti- 
cles. The fine raw shale particles that are not easily separable from 
the shale ash are removed prior to contact of the raw shale with 
the shale ash and combustion gases. 


REFINING 


6617 Gasification van Os, G. (to Shell Oil Co.). US 
Patent 3,972,690. 3 Aug 1976. Priority date 9 Sep 1974, Nether- 
lands. 6p. 

A process for the gasification of oil containing finely 
dispersed solids, e.g., oil from tar sands, by partial combustion in a 
hollow reactor is described. The gaseous oxidant is introduced into 
the reactor under flow conditions characterized by a relatively 
large axial velocity component as compared with the tangential 
flow component resulting in a relatively long flame. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 6535, 6542 


6618 (LERC/RI—76/6) Relationship between rock density 
and volume of organic matter in oil shales. Smith, J.W. (Energy 
Research and Development Administration, Laramie, we (USA). 
Laramie Energy Research Center). Sep 1976. 13p. Dep. NTIS 
$3.50. 

A general relationship relating the volume percent of or- 
ganic material in an oil shale to the density of the oil-shale rock is 
derived. A linear equation specific for Green River Formation oil 
shales is developed by substituting known values for average Green 
River organic matter and mineral densities into the general equa- 
tion. The volume of organic matter in an oil-shale rock, a major 
variable in the physical and thermal behavior of oil shales, is readi- 
ly estimated from measured density by means of the relationships 
dovelagad. 


6619 (UCRL—52089) Kinetics of decomposition of Colorado 
oil shale. I. Oil generation. Campbell, J.H.; Koskinas, G.; Stout, N. 
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(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
25 Jun 1976. Contract W-7405-eng-48. 18p. Dep. NTIS $3.50. 

Isothermal and nonisothermal methods were used to in- 
vestigate the kinetics of oil generation Sang een of 
91.7 I/tonne (22-gal/ton) Colorado oil shale. average of the 
results from these two methods gives an activation energy of 52.0 
kcal/mole and a frequency factor of 3 x 10"s~'. The process is 
found to be first order to within experimental error. These results 
compare favorably with data reported in the literature. The relia- 
bility and ease of carrying out nonisothermal kinetic experiments 
to study solid decomposition reactions is demonstrated. Moreover, 
soulesth ermal experiments more accurately simulate actual in situ 
processing conditions. 


MARKETING AND ECONOMICS 


6620 (USGS-OFR—76-316) Economic worth of hydrologic 
=) eae See & lication to regional energy develop- 
ment. Karlinger, M.R. (Geological Survey, Reston, Va. (USA)). 


[nd]. = 

e linkage between the benefits to regional economy from 
a water-dependent industry and the statistical uncertainty of the 
water supply that is needed in the production process is analyzed 
using a Bayesian scheme of expected-expected benefits of 
hydrologic data. In this analysis, expected benefits are calculated 
using anticipated streamflow data and these benefits are averaged 
over all possible data values. The increase in these average ex- 
pected benefits ‘is subsequently compared to the costs of obtaining 
the data and benefits gs by delaying the project to collect 
the data. Thus, the value of collecting the data may be determined. 
A Leontief ‘ype production function is assumed for an oil shale re- 
torting plant. The economic impact of hydrologic uncertainty is in- 
vestigated by examining potential changes in plant output alon 
with changes in regional incomes which are calculated by means o' 
a regional input-output model. Alternatives for reducing the uncer- 
tainty included establishing water discharge measuring stations, 
transferring streamflow information from one site to another via 
regionalization, and a combination of both. Given a specific alter- 
native, the optimum time period for data collection was found. Re- 
oe pam considered statistical properties of network designs 

on simulated regression analysis. 


WASTE RESEARCH AND MANAGEMENT 


REFER ALSO TO CITATION(S) 7696 


FISSION FUELS 
REFER ALSO TO CITATION(S) 6441 


RESERVES 

REFER ALSO TO CITATION(S) 6560, 7690 

6621 (Y/OWI/TM—S, pp 23p, Paper 1) Presentation before 
Environmental Review Board and Mi 


ichigan Nuclear 
Waste Disposal Task Force. Baranowski, F.P. 26 Jul 1976. 
. In Presentation to the Michigan Environmental Review 
A general review of the nuclear fuel cycle is given, includ- 
ing uranium resources, uranium enrichment, and reprocessing and 
recycle. (LK) 


uranium distribution in igne- 
. Babakhodzhaev, S.M. (Inst. of 
, Stalinabad, USSR). Dokl. Akad. Nauk Tadzh. SSR; 18: 
No. 10, 38-41(1975). (In Russian). 

Data on uranium in itoids show that uranium is concen- 
trated unevenly. A given element is more likely to migrate with 
oe age of formation and with increasing acidity-al- 
kalinity of the intrusive formation. On increasing the content of 
SiO, and K,O, the uranium concentration increases from 1 gram 
per ton in the quartz diorites to 5.6 grams per ton in the aplite-like 
granites. In al peg 7 pd ic granitoids the uranium is more obvi- 
ously associated with K,O content than with SiO, content. The 
granites and liparites contain 1.5 to 2 times more uranium than the 
granites of the mesocarboniferrous complex. In dikes of diorites 
and andesite porphyrites which are characterized by low contents 


ERA VOL. 2, NO. 4 


of silica and alkali the uranium concentration is noticeably lower, 
and does not exceed 2 to 3 grams per ton. These data show that 
the uranium content is closely related to variations in the contents 
of silica and alkali. (SJR) 

uate. Nucl. 


6623 Ottawa estimates uranium reserves are adeq 
Can./Can. Nucl.; 14: No. 10, 10(Oct 1975). (In English, French). 

According to the Department of Energy, Mines and 
Resources, Canada should have uranium oxide ore reserves of at 
least 421,000 short tons. A price rise from $15 to $30 a pound 
would probably increase the reserves to 526,000 tons. New federal 
government policy stipulates that provincial power utilities must 
contract with uranium producers for 26,000 tons of uranium oxide 
to provide a 15 ~ supply of fuel for committed reactors. By 
1985, Canada will have 18,400 MW of nuclear power capacity 
requiring a protected fuel supply of 92,000 tons of uranium oxide. 
Uranium producers already have contractual export commitments 
amounting to 120,000 short tons. If reserve estimates are correct, 
then = would have almost 50% of their reserves still 
available for future export and domestic requirements. 


6624 Amok aiming for production at Cluff Lake in late 1977. 
Fish, R. Can. Min. J.; 96: No. 11, 74-77(Nov 1975). 

Amok Ltd. has proven up three high-grade uranium 
orebodies near Cluff Lake, Saskatchewan. A mine life of 10 years 
is predicted from these three orebodies and radiometric indications 
are good elsewhere in the locality. The so-called D zone, perhaps 
the richest orebody ever discovered, will be mined first by open-pit 
methods. The problematical geology of the Carswell Dome, host 
— for the three known orebodies, is examined in some 

etail. 


6625 Nuclear two billion years ago. Nature constructed 
a nuclear reactor. Keller, C. Bild Wiss.; 12: No. 12, 70-76(Dec 
1975). (In German). 

5 figs.; 1 tab. 

A report is given on the discovery of a natural nuclear reac- 
tor in the uranium mine of Oklo, Gabon in 1972. The small con- 
tent of the uranium isotope U-235 found in a uranium ore sample 
in this deposit gave a first indication of a possible natural nuclear 
chain reaction having taken place. The evidence was brought up 
by the determination of the isotope composition of the neodymium 
in the uranium ore as well as by the analysis of the stable end 
member of the fission product decay series. Whilst the physics of 
the ‘Oklo reactor’, also known as the Oklo phenomenon, could be 
explained to a large extent, one can only make assumptions as to 
the formation of the natural reactor. 


6626 Uranium ores from the north of Canada. Pantenburg, V. 
VDI (Ver. Dtsch. Ing.) Nachr.; 30: No. 2, 4(Jan 1976). (In Ger- 
man). 

2 figs. 

The article reports on how matters now stand at the 
reserves in the Canadian province of Saskatchewan opened up as 
strip mining with German participation. After years of preparation 
it was possible to start mining in 1975. 


6627 New possibilities of uranium Lange, G. 
(Urangesellschaft m.b.H. und Co. K.G., Frankfurt am Main (F.R. 
Germany)). Atomwirtsch., Atomtech.; 21: No. 2, 75-77(Feb 1976). 
(In German). 

In order to safeguard the supply of uranium beyond the ex- 
haustion, expected to occur around 1990, of the presently assured 
uranium reserves mined at economically reasonable prices, various 
approaches will have to be tried: reserves so far classified only as 
probable reserves must be changed into assured ones; new 
techniques of extraction and dressing will have to be applied to 
add to the deposits which can be mined at economical prices; new 
comet of uranium production, e.g., the sea, phosphates etc., must 


6628 Uranium resources and the scope for nuclear power. 
Vaughan, R.D. (Nuclear Power Co. (Whetstone) Ltd. (UK)). 
Energy Dig. (London) ; 5: No. 2, 20-21(Apr 1976). 

A brief statement is presented of estimated uranium 
resources and of the effect of using various reactor systems on the 
tate of consumption of these resources. A forecast is made of the 
way in which primary ene production might grow for the 
remainder of the centruy, ying realistic constraints to the vari- 
ous sources of energy. 


EXPLORATION 


REFER ALSO TO CITATION(S) 7689 
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(DPST—76-141-3) Savannah River 
and stream sediment reconnaissance. Raw data 
in the W Pennsylvania, 
i . . R.B.; Il. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1976. Contract E(07-2)-1. 117p. (GJBX—53). Dep. 
NTIS $5.50. 

This report Presents taw data from an orientation study in 
the Williamsport 1° x 2° AMS Quadrangle. The data includes sam- 
ple locality maps, tables of water quality and field measurement 
data, and tables of uranium analyses. (DLC) 


6630 (GJO—1645-1) Geochemical drainage surveys for 
uranium: sampling and methods based on trial surveys in 
ree ae Rose, A.W.; Keith, M.L.; Suhr, N.H. (Pennsylvania 
State Univ., University Park (USA). Dept. of Geosciences). 8 Jun 
1976. Contract AT(05-1)-1645. 101p. (GJBX—28(76)). Dep. 
NTIS $5.50. 

Geochemical surveys near sandstone-type uranium prospects 
in northeastern and north-central Pennsylvania show that the 
deposits can be detected by carefully planned stream sediment sur- 
veys, but not by stream water ee Stream waters at single sites 
changed in U content by x10 to 50 during the 18 months of our 
studies, and even near known prospects, contain less than 0.2 ppB 
U most of the time. Uranium extractable from stream sediment by 
acetic acid—H,O, provides useful contrast between mineralized 
and nonmineralized drainages of a square mile or less; total U in 
sediment does not. High organic material results in increased U 
content of sediments and must be corrected. Changes in U content 
of sediment with time reach a maximum of x3 and appear to be of 
short duration. A sediment of about 200 mi* near Jim Thorpe de- 
tects anomalies extending over several square miles near known 
occurrences and a second anomaly about two miles northeast of 
Penn Haven Jct. A similar survey in Lycoming-Sullivan Counties 
shows anomalous zones near known p ts of the Beaver Lake 
area and northwest of Muncy Creek. As, Mn, Pb, and V are en- 
riched in the mineralized zones, and in surrounding halo 
zones, but do not appear to be pathfinder elements useful for 
reconnaissance exploration. 


6631 (NP—21135) Uranium investigations in southeastern 
Alaska. 44. Eakins, G.R. (Alaska State Dept. of 
Natural Resources, Colle (USA). Div. of i and 
Geophysical Surveys). 1975. 62p. Alaska Division of ~ 
and Geophysical Surveys, P.O. Box 80007, College, Alaska 99701. 

Radioactive mineral deposits at 14 localities in Southeastern 
Alaska are discussed to assist in the exploration for uranium. 
These areas, visited during the 1970 field season, were selected 
because of known or reported radioactivity and (or) favorable 

. Vein deposits and nonmarine Tertiary sandstones were 
examined. Radiometric surveys were made on foot, and small areas 
were m: to show the spatial relationship between radioactivity 
and certain ore deposits. Previously unreported low radioactive 
anomalies were found at several ities, but none of the deposits 
was indicated to be of commercial . Slightly radioactive sand- 
stones were found at Port C m and on the west side of 
Zarembo Island. Radioactive pegmatites at Endicott Arm and el- 
sewhere in Southeastern Alaska do not to have commercial 
possibilities, but may serve as guides to mineralization. Geochemi- 
cal stream-sediment samples were collected at most of the locali- 
ties examined. A total of 205 samples were taken. Results of 
atomic absorption analyses are given for c r, lead and zinc. 
—a geochemical anomalies were found at William Henry Bay 
and Kook Lake. The best guides for uranium exploration in 
Southeastern Alaska are soda-rich granite and the ores and gangue 
minerals frequently associated with uranium. These include 
minerals containing t, silver, cobalt and molybdenum, and 
hematite and fluorite. re is some indication that unusual 
amounts of uranium minerals are present in zones peripheral to 
major copper districts. 


6632 (USGS-OFR—76-452) Intrinsic germanium detector 
rat eg eg mt og yn Mox- 
ham, R.M.; Tanner, A.B.; Boynton, G.R.; Philbin, P.W.; Baicker, 
J.A. (Geological , Reston, Va. (USA)). 1976. 28p. TIC. 

i 00-mm? intri 
um detector, mounted in a cryostat 
Joe ee. See ee tested. The sonde is 
pa gry A. 7 oo maeneng S See Cores veer aa 
tra ( keV). Laboratory tests in an artificial borehole facility 
indicate its Dp mye for in-situ uranium analyses in boreholes ir- 
respective of the state of equilibrium in the uranium series. Both 
natural gamma-ray and neutron-activation gamma-ray spectra have 
technique yietde greater seamtiviy, improvements being made | 
technique yi © sensitivity, improvements bei in 
ho cutinion onl elitdiinan of Gib snemauhes Gunes ee 
gest that it will soon be possible to use a similar sonde for mea- 





surement of the natural radiations of uranium in a borehole down 
to the 0.1 percent range with acceptable accuracy. 


6633 some parameters for airborne 
ear ee 

rn Ontario Univ., ‘ a ics). 
Geoexploration; 13: No. 1, 1-12(Jan 1975). re — 

The desired t of an airborne gamma-ray spectrometric 
survey will determine the dimensions (wavelengths) of anomalies 
which must be recognizable in the resulting radiometric profiles. 
An optimum relationship exists between aircraft velocity, spec- 
trometer sampling time, altitude, and upper limit of anomal 
wavelength resolution. This relationship is discussed, along wi 
comparisons of measured ground and airborne gamma-ray - 
trometric data. Theoretical airborne radiometric profiles ial on 
the ground data in two test areas are calculated and compared to 
measured airborne data from these areas. 


6634 Same Sanaot, 0 atte maby atten’ Gants Love 
less, A.J. (Carpentaria Exploration a Pty. Ltd., Brisbane 
(Australia) ). Geoexploration; 13: No. 1, 13-27(Jan 1975). 

Regional sampling and isotopic analysis of lead in surface 
gossans and ore minerals may indicate the potential for the 
discovery of a major mineral deposit and the most probable 
direction of the centre of mineralization. Interpretation hinges on 
the recognition of ordin and anomalous leads, their genetic 
relationship, and their spatial distribution. Lead is unique among 
the elements in possessing the following properties: it has three 
radiogenic iso which cause natural variations in its isotopic 
composition; it a natural affinity for sulphide minerals. These 
three properties make lead a sensitive indicator of the scale of 
natural ore-forming processes. Ordi lead is commonly as- 
sociated with major ore deposits. It is characterized by uniform 
isotopic composition (for a particular mineralization) closely 
resembling that of average terrestrial ‘ore-lead’ at the time of 
miralization. Anomalous leads are commonly observed in minor 
mineral occurences. They are characterized by variable isotopic 
een enemy within a given district. Anomalous leads frequently 
result from radiogenic contamination of remobilized ordinary lead 
in which case the least radiogenic lead samples may indicate the 
direction of the centre of mineralization. 


6635 Natural 77) ray spectrum analysis technique. Cheva- 
lier, P.; Seeman, B. (to Schlumberger Technology Corp.). US 
Patent 3,976,878. 24 Aug 1976. Priority date 1 Oct 1973, France. 
12p. 

. In accordance with an illustrative embodiment of the 
present invention, a method and apparatus is disclosed for deter- 
mining the presence of a selected number of naturally radioactive 
materials in an earth formation from the spectrum of natural 
gamma radiation emitted by the materials in the formation by 
deriving representations of portions of the detected gamma radia- 
tion spectrum and combining the representations to determine 
therefrom the presence of the selected materials. 


MINING 
REFER ALSO TO CITATION(S) 6642, 6711 


6636 (K-OP—214) Review of uranium mining and milling in- 
dustry. Vath, J.E. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). 2 Sep 1976. Contract W-7405-eng-26. 19p. Dep. NTIS 
$3.50. 


This report assesses the current status of the domestic min- 
ing and milling industry for the nuclear strategy study. Uranium 
reserves and exploration are also reviewed. Program options are 
discussed briefly. (DLC) 


6637 Gulf Minerals up new uranium operation. Can. 
Min. J.; 96: No. 11, 79(Nov 1975). 

Rabbit Lake has been drained to allow open pit mining of a 
complex uranium orebody consisting aa of pitchblende. The 
ore paragenesis is discussed. The mill, currently being tuned up, 
has a rated production capacity of 4,500,000 pounds of U,O, an- 
nually using the acid leach solvent process. Personnel commute to 
work by air, seven days on, seven days off. 


6638 Eldorado Nuclear stepping Comins to increase 
production. Fish, R. Can. Min. J.; 96: io il, 68-73(Nov 1975). 
Eldorado Nuclear is increasing mining capacity at its opera- 
tion in northern Saskatchewan in order 7d Olen pi ent up > 
2,000,000 of U r year by 1979. n pit mining o' 
i Panchblonde ‘elas is zuccesstully in operation. The fisb 
mine been closed and the Verna and Fay mines are increasing 
production. Mining, haulage, milling, and underground layout are 
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described. Pachuca modifications are outlined. Manpower and 
housing problems are common to all isolated mining operations. 


6639 Rio Algom gets into gear with 76 million dollar expan- 
sion. irke mine switches over to trackless methods. Murphy, J. 
Can. Min. J.; 96: No. 11, 43-44, 46, 48-S0(Nov 1975). 

Rio Algom is expanding its Quirke Pence | near Elliott 
Lake. Initially, the milling rate will be boosted to 7,000 tons of ore 
per day. Overall, all ore bodies will be exploited, milling capacit 
and work force will be quadrupled, and uranium production will 
be more than doubled. Rio Algom has about 100 million pounds of 
U,O, committed under present contracts. The Quirke orebodies 
and mining methods are described. Hoisting capacity, ventilation, 
and haulage are detailed. Milling is described and tailings disposal 
and stabilization receive special attention. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 6627, 6636, 6638 


6640 (UCID—17249) U.S. phosphate industry as a source of 
U,O, to the year 2000. Borg, I.Y. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 24 Oct 1976. Contract W- 
7405-Eng-48. 11p. Dep. NTIS $3.50. 

U,O, recovered as a by-product of the phosphate fertilizer 
industry may equal 3600-5200 tons by 1985 and represent 7-10 
percent of the anticipated annual U.S. demand. If the enormous 
U.S. phosphate reserves and resources are mined primarily for 
their uranium content they appear sufficient to fill more than twice 
the projected cumulative < demand to the year 2000. 


6641 Stabilization of uranium—thorium milling waste-reten- 
tion systems. New York; American National Standards Institute, 
Inc. (1974). 2p. (ICONS—02152). 

External radiation levels at the surface of unstabilized 
tailings piles may exceed external radiation exposure limits for un- 
restricted areas. This standard provides general criteria on the sta- 
bilization, control, maintenance, and inspection of inactive waste- 
=" systems resulting from the milling of U and Th ores. 
( ) 


6642 Denison on last lap of expansion. Mill rate to be boosted 
to 7,100 tons per day. Murphy, J. Can. Min. J.; 96: No. 11, 58-63, 
66(Nov 1975). 

Soaring U,O, shipments are prompting uranium producers 
on the Elliott Lake orebody to expand their operations. Denison 
Mines Ltd. has nearly completed its expansion to a milling rate of 
7,100 tons per day. More personnel, milling capacity, and ventila- 
tion have been needed. The Denison orebody is described. Mining 
no methods are described, as well as the uranium circuit 
at the mill. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 7165 


6643 Method of producing excited states of atomic nuclei. 
Morita, M.; Morita, R. (to International Nuclear Fuel Co., Ltd.). 
US Patent 3,974,390. 10 Aug 1976. Priority date 9 Jan 1973, 
Japan. 8p. 

A method is claimed of producing excited states of atomic 
nuclei which comprises bombarding atoms with x rays or electrons, 
characterized in that (1) in the atoms selected to produced in 
the excited state of their nuclei, (a) the difference between the 
nuclear excitation energy and the difference between the binding 
energies of adequately selected two electron orbits is small enough 
to introduce the nuclear excitation by electron transition, and (b) 
the system of the nucleus and the electrons in the case of ionizing 
an orbital electron in said atoms should satisfy the spin and parity 
conservation laws; and (2) the energy of the bombarding x rays or 
electrons should be larger than the binding energy of one of the 
said two electron orbits which is located at shorter distance from 
the atomic nucleus. According to the present invention, atomic 
nuclei can be excited in a relatively simple manner without requir- 
ing the use of large scale apparatus, equipment and production 
facilities, e.g., factories. It is also possible to produce radioactive 
substances or separate a particular isotope with an extremely high 
purity from a mixture of isotopes by utilizing nuclear excitation. 


GASEOUS DIFFUSION 


6644 wey plug valve. Nouri, J.R.; Pellous, Maurice. 
French Patent 2,246,787/A/. 5 Oct 1973. 13p. (In French). 
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Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A valve with a rotating plug, in particular a large size valve, 
e.g. but not exclusively, for circu —_ noxious fluids is described. 
That valve is characterized in that the plug is pivotable without 
friction and comprises a flange carrying a closing member, the 
latter being applied against a sealing seat by means of a deforma- 
ble bellow actuated from outside by pressurized fluid. The valve 
according to the invention can be used in particular for circulating 
uranium hexafluoride in the gaseous state. 


LASER EXCITATION 


6645 (UCRL—78549) Lasers for isotope separation processes 
and their properties. George, E.V.; Krupke, W.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1976. Con- 
tract W-7405-Eng-48. 8p. (CONF-760832—20). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

The laser system requirements for isotope enrichment are 
presented in the context of an atomic uranium vapor process. 
Coherently pumped dye lasers using as the pump laser either the 
frequency doubled Nd:YAG or copper vapor are seen to be quite 
promising for meeting the near term requirements of a laser 
isotope separation (LIS) process. The utility of electrical discharge 
excitation of the rare gas halogens in an LIS context is discussed. 


6646 Method for separating isotopes through selective excita- 
tion. Lyon, R.K. (to Exxon Research and ———s Co.). French 
Patent 2,248,076/A/. 17 Oct 1974. 18p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 23 Oct 1973, USA. 

The invention relates to the isotopic separation methods. It 
refers to a method according to which a gaseous compound of an 
element, the isotopes of which have to be separated, is irradiated 
by infra-red radiations so that it absorbs several quanta of infra-red 
radiations and thus reaches a highly excited state, the excited 
molecules subsequently receiving visible or U.V. quanta leading 
them to an excited electronic state, in which excited and non 
excited molecules can be separated, e.g. by chemical reaction. This 
can be applied to the separation of isotopes 235 and 238 of urani- 
um. 


6647 Adiabatic inversion for selective excitation. (to Jersey 
Nuclear-Avco Isotopes, Inc.). Netherlands Patent 7,505,088/A/. 29 
Apr 1975. 24p. (In Dutch). 

Priority 29 Apr 1974, 25 Jun 1974, USA; 7 figs. 

The method and apparatus for achieving isotopically selec- 
tive adiabatic inversion, particularly for improved isotope separa- 
tion efficiency are described. In a preferred embodiment for prac- 
tising the invention, chirped laser radiation induces photoionization 
of a vapor state material in isotopically selective excitation and 
ionization energy steps. A frequency sweep or ‘chirp’ is provided 
in the excitation laser radiation at a controlled rate and over a 
range of frequencies which is limited to prevent loss of selectivity 
in the excitation. The frequency swept radiation has a theoretical 
capability of producing 100% inversion of ground state particles in 
the — The features of the invention additionally permit excita- 
tion of a material to very high energy states useful in producing 
high frequency, ultraviolet lasing. 


6648 System and method of plasma particle separation. 
Schmidt, G.; Halpern, G.M.; Thomas, W.R.L. (to Jersey Nuclear- 
Avco Isotopes, Inc.). German(FRG) Patent 2,461,628/A/. 25 Sep 
1975. re (In German). 

5 figs. 


Several examples of the design are described to ionize flow- 
ing uranium or UF, vapour through laser beam and to conduct the 
thus produced flowing plasma into the region of a magnetic field 
gradient separating the isotopes. 


6649 ERDA laser isotope tion program. Rhodes, G.W. 
Phys. Quantum Electron.; 4: 11-16( 1976). 

Uranium isotope separation using laser radiation is 
discussed. Economics, laser requirements, and projected studies 
are considered. 


BY-PRODUCTS 


6650 Uranium for the thesis of cis-tactic 

Bruzzone, M.; Mazzei, A.; Giuliani, G. (SNAM t- 

—— Rubber Chem. Technol.; 47: No. 5, 1175-1192(Dec 
> 


General information about a of low-cost, uranium 


compounds from nuclear fuels cycles are ft ied by a description 
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of a program in which various uranium complex compounds were 
and used as catalysts for butadiene polymerization. 
lymers obtained have been analyzed and characterized by vari- 
ous techniques, and then vulcanized in various compounds. It is 
shown that uranium-based catalysts are suitable for diene 
polymerization and that vulcanizates have excellent physical and 
chemical properties. The uranium catalysts are particularly useful 
for obtaining extremely high cis-tactic poly(butadiene)s. This is 
true also for other diene monomers like isoprene, piperylene, 2,3- 
dimethylbutadiene, and others, that give homopolymers with a sub- 
stantially cis structure. This allows diene copolymers of various 
composition to be synthesized, in which both the monomer units 
have a cis configuration. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 7483, 7595, 7615, 7616, 7618, 
7619, 7633, 7634, 7686, 7743, 7889 


6651 Method for manufacturing kernels of metallic oxices and 
the thus obtained kernels. Lelievre Bernard; Feugier, Andre. (to 
Compagnie pour I’Etude et la Realisation de Combustibles 
Atomiques). French Patent 2,250,187/A/. 7 Nov 1973. 8p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

A method is described for manufacturing fissile or fertile 
metal oxide kernels, consisting in adding at least a chemical com- 
pound capable of releasing ammonia to an aqueous solution of ac- 
tinide nitrates dispersing the thus obtained solution dropwise in a 
hot organic phase so as to gelify the drops and transform them into 
solid particles, washing drying and treating said particles so as to 
transform them into oxide kernels. Such a method is characterized 
in that the organic phase used in the gel-forming reactions com- 
prises a mixture of two organic liquids, one of which acts as a sol- 
vent, whereas the other is a product capable of extracting the 
metal-salt anions from the drops while the gel forming reaction is 
taking place. This can be applied to high temperature nuclear 
reactors. 


provided with a coating and con- 
, and a method for 

same. Wagner-Loffler, Manfred. (to Commission of 
the European Communities). French Patent 2,246,940/A/. 2 Oct 
1974. 9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 3 Oct 1973, UK. 

The invention relates to a nuclear fuel particle comprising a 
nuclear-fuel-oxide nucleus coated with a carbon containing sub- 
stance adapted to retain fission products. The icle according to 
the invention is characterized in that its nucleus contains but a 
small amount, either of barium, or of strontium or of a barium- 
strontium mixtures, that small amount representing not more than 
6% and the nucleus carrying a coating adapted to retain fission 
products. Such a — is suitable, in particular, for manufactur- 
ing fuel elements forming the core of a nuclear reactor. 


6653 Im in or to ceramic materials. Lane, 
E.S. (to UKAEA). British Patent 1415,492/8, 31 Dec 1975. 3p. 
A method is described for the production of nuclear fuel 


containing sintered UC or PuC, or a mixture thereof, comprising 
the steps of precipitating an oxide forming compounds of U or Pu, 
or a mixture of same, in the form of gel particles containing C, and 
introducing into the gel particles a compound capable of providi 

Ni as a sintering aid by contacting the particles with a solution 

the Ni compound in an organic solvent. The latter may be a 
chlorinated hydrocarbon such as trichlo’ ylene, 
perchloroethylene of CCl,, or an aliphatic alcohol such as n-hex- 
anol, or 2-ethyl hexanol. The Ni compound may be Ni acetonyl 
acetate or a Ni salt of an organic solvent soluble carboxylic acid. 
a eee @ ae = aes ee See oS 
ganic solvent containing the Ni —— so that the particles ab- 
sorb od Ni compound. Examples ication of the method are 


6654 Improvements in or relating to the production of nuclear 
fuel. Chilton, G.R. (to UKAEA). British Patent 1,420,630/A/. 7 
Jan 1976. 4p. 

A {_-~ is described for the production of dense U-Pu 
oxide fuel having a low oxygen to metal ratio. Such fuel has 
usually been produced by reduction with pure H,, but the use of 
undiluted H, in a Pu facility is hazardous and explosions may 
occur, with serious c uences. In the improved process 
described the U-Pu oxide powder is mixed with C, granulated with 
a binder, formed into the required fuel bodies, and the latter 


6652 Nuclear fuel particles 
taining Ba or Sr for cancelling CO 
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heated to remove binder. Finally the fuel bodies are sintered in a 
neutral or reducing atmosphere, with production of CO. The 
presence of elemental C in fuel pellets before sintering does not 
appear to affect the density of the sintered pellets significantly 
compared with pellets without C, unless the binder is omitted. As 
regards the effect of C on the oxygen/metal ratio, this to 
depend directly on the amount of C present in a pellet after 
removal of the binder; the effect also appears to depend to some 
extent on the type of C added, and its icle size. The lowest 
limit of the oxygen/metal atomic ratio that can be obtained de- 
— on U/Pu_ ratio since only the Pu becomes 
ypostoichiometric. With 30% Pu [(U/sub 0.7/ Pu/sub 0.3/ oxide] 
the 3-valent state has been reached for the Pu, and the same Pu 
state should be achievable with other percentages of Pu. A factor 
that should be taken into consideration is radiolytic decomposition 
< ~ opueeae Some examples of application of the process is 
lescribed. 


6655 Extension of vapour pressure measurements of nuclear 
fuels (U,Pu)O, and UO, to 7000 K for fast reactor safety analysis. 
Ohse, R.W.; Berrie, P.G. (Commission of the European Communi- 
ties, Karlsruhe (F.R. Germany). European Inst. for Transuranium 
Elements); Bogensberger, 1. Fischer, E.A. 
(Kernforschungszentrum Karls.:uhe (F.R. Germany). Inst. fuer An- 
= Systemanalyse). J. Nucl. Mater.; 59: No. 2, 112-124(Feb 
). 

A new high-energy laser technique, including fast tempera- 
ture recording in the microsecond range, was developed for mea- 
suring the vapour pressure of fast breeder uranium-plutonium 
oxide fuels up to 7000 K. In the ternary system, the pressure of 
uranium-plutonium oxide above its melting point was determined 
to be log p (atm)=7.966 - (28137/T), yielding a high-temperature 
heat of evaporation of 128.7 kcal/mol. Measurement of the UO, 
partial pressure over the solid gave log p (atm)=9.365 - 
(32436/T), resulting in a heat of sublimation of 148.4 kcal/mol. 
The difference of these heats yields the heat of fusion 19.7 
kcal/mol, which is in good agreement with the literature value of 
19.4 kcal/mol. In the binary UO, system, the pressure above the 
melting point was determined to be -y p (atm)=7.7 - (27900/T), 
giving a heat of evaporation of 127.6 kcal/mol. An assessment of 
iterature data for below the melting point yielded log p 
(atm)=8.846 - (31506/T), and a heat of sublimation of 144.1 
kcal/mol. The resulting heat of fusion, 16.5 kcal/mol, is only 
slightly below the published value of 17.7 kcal/mol. 


6656 Rate theory model for fission-gas behaviour in nuclear 
fuels. Hayns, M.R.; Wood, M.H. (UKAEA Research Group, Har- 
well. Atomic Energy Research Establishment). J. Nucl. Mater.; 59: 
No. 3, 293-302(Mar 1976). 

The rate theory model of the homogeneous nucleation and 
a rowth of intragranular fission gas bubbles has been ex- 
tended to allow for the inclusion of very much larger bubbles. A 
simple treatment of the behavior of grain-boundary gas is included 
in present model, which allows for the re-solution of gas from 
integranular bubbles. The effect of varying the model parameters 
and of including bubble mobility in the theory have been con- 
sidered and it is concluded that the dominant parameters for 
release are temperature, grain size, re-solution rate and bubble 
migration and coalescence. 


6657 Manufacture of uranium dioxide powder. Becker, M. 
(to Siemens Aktiengesellschaft). US Patent 3,963,828. 15 Jun 
1976. Filed date 6 Sep 1973. 4p. 

Uranium dioxide powder is prepared by the AUC 
(ammonium uranyl carbonate) method. Supplementing the known 
process steps, the AUC, after separation from the mother liquor, is 
washed with an ammonium hydrogen carbonate or an NH,OH 
solution and is subsequently t-treated with a liquid which 
reduces the surface tension of residual water in an AUC. Such 
a liquid is, for instance, alcohol. 


6658 Method of spherical metallic oxide and metallic 
carbide particles. Zimmer, E. (to Kernforschungsan Juelich 
Gesellschaft mit Beschrankter Haftung). US Patent 3,970,580. 20 
Jul 1976. Priority date 8 May 1973, German, Federal Republic of 
(F.R. Germany). 2p. 

A method is described for making spherical metallic oxide 
and metallic carbide particles, especially Be gee consisting of fuel 
or breeder material such as oxide or carbide compounds of urani- 
um, plutonium, thorium and the like with a diameter of from 0.1 
to 1.5 millimeters, according to which an aqueous solution of a 
metallic nitrate or a metallic chloride or a mixture of metallic 
nitrates or metallic chlorides in which the metallic ions and anions 
are in a stoichiometric ratio to each other, is added dropwise to an 
organic phase. The method is characterized primarily in that the 
d formed from the aqueous solution after congealing are 
wathed in an aqueous solution containing ammonia and from 
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0.001 percent to 0.1 percent of a non-ionic surface active agent, 

ially an ethylene oxide condensate, enveloping the particles 
and preventin m from clumping during the following drying 
step. The hardened particles are dried in an air current having a 
temperature of from 150 to 300°C and an atmospheric moisture 
content corr ing to the degree of saturation of the air at a 
—" of about from 20 to 50°C, and sintered at about 
13 : 


6659 Process for the production of fuel combined articles for 
addition in block high temperature fuel elements. Hrovat, 
M.; Rachor, L. (to ~_ Hochtemperaturreaktor-Brennelement 
GmbH). US Patent 3,975,471. 17 yt Priority date 27 Jul 
1973, German, Federal Republic of (F.R. Germany). 6p. 

There is provided a process for the production of fuel com- 
pacts consisting of an isotropic, radiation-resistant graphite matrix 
“26 heat conductivity having embedded therein coated fuel 

/or fertile particles for insertion into high temperature fuel ele- 
ments by providing the coated fuel and/or fertile particles with an 
overcoat of molding mixture consisting of graphite powder and a 
thermoplastic resin binder. The icles after the overcoating are 
provided with hardener and lubricant only on the surface and sub- 
sequently are compressed in a die heated to a constant tempera- 
ture of about 150°C, hardened and discharged therefrom as 
finished compacts. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 6621, 6680, 6690, 6692, 6693, 
6698, 6701, 6710, 7697, 7740, 8026 


6660 (ICP—1037) Final safety analysis report for unir- 
radiated fuels facility. Bingham, G.E.; Illum, D.B. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1976. Con- 
tract E(10-1)-1375- -72-1. 42p. Dep. NTIS $4.00. 

A building has been constructed at the Idaho Chemical 
Processing Plant (ICPP) to provide storage for the unirradiated 
fuels in ICPP’s process development work. The facility: (a) 
provides safe, centralized storage for these fuels; (b) provides. 
storage that meets current fuel storage criteria; and (c) signifi- 
cantly reduces existing control and accountability problems. The 
storage facility is constructed of reinforced concrete to withstand 
maximum credible earthquake and tornado forces. One-foot-thick 
concrete walls subdivide the facility into a number of isolated 
storage areas. The fuels to be stored in these areas include gra- 
phite fuel elements, clad-fuel elements, pilot plant product, and 
py a containing uranium. An area of the facility is dedicated to 
the Isotopic Source Assay System (ISAS) used with the Idaho Na- 
tional Engineering Laboratory (INEL) safeguards survey p : 
Storage racks installed in each fuel storage area will maintain criti- 
cally safe fuel storage arrays. The facility is provided with fire, 
security, and criticality detection systems. Leaking of liquids is not 
considered serious beause: (a) all liquid product will be stored in a 
common area; (b) the —. will be routinely checked to detect 
unusual conditions; (c) the floor is sloped to contain any liquid 
that does leak; (d) no method of rapidly or widely poten Mi the 
contamination can be postulated; (e) contamination spread that 
does occur will be detected and indicated by alpha CAMs and 
al a - foot counters; and (f) the area will be cleaned 

r the spill. 


6661 Separation of molybdenum(VI) from uranium(VI) and 
fission ucts. Ejaz, M. (Pakistan Inst. of Nuclear Science and 
Techno! , Rawalpindi). Radicchim. Acta; 22: No. 2, 5l- 
5§2(1975). 

1 fig.; 9 refs. 

The extraction of molybdenum(VI) and uranium(VI) from 
hydrochloric acid solutions by xylene solutions of 4-(5-nonyl)- 
pyridine oxide has been investigated. The possibility of separating 
molybdenum( VI) from uranium( VI) and some fission products has 
been examined. 


6662 Clean up of the Purex process TBP solvent b 
macroreticular ion excha resin. Rahman, MLK. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Heisse Chemie). Radiochim. Acta; 22: No. 2, 53-58(1975). 

12 figs.; 2 tabs.; 11 refs. 

The ibility of using macroreticular ion-exchange resin 
A-26 and A-29 for — used Purex process solvent has 
been investigated. The distribution coefficients for *Ru-'*Rh and 
*Zr-Nb have been determined using the solution under three dif- 
ferent conditions-active solution of psub(H) a) ximately 0.5 as 
supplied, active solution washed with 1 M N accompanied by 
rise in psub(H) to roximately 5.0; washed solution equilibrated 
with IN. HNO, thus bringing down the psub(H) to approximately 
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0.5. The effects of temperature and particle size of the resins on 
the distribution values have been evaluated. There is indication 
that distribution is preceded at least partly by decomposition of 
Ru-complex at higher psub(H) and elevated temperature. Use of 
two different Purex process solutions revealed that distribution 
— are also dependent on the background history of the used 
solvents. 


6663 Exraction of uranium(IV) from aqueous organic nitric 
acid solutions using triau sullate. Schmid, E.R.; 
Juenger, E.; Kenndler, E. (Vienna Univ. (Austria). Analytisches 
Inst.). Radiochim. Acta; 22: No. 1;2, 40-44(1975). (In German). 

3 figs.; 4 tabs.; 21 refs. 

The extraction of uranium(IV) from aqueous nitric acid 
solutions containing methanol, ethanol and acetone was in- 
vestigated. The results are discussed with regard to the complex 
equilibrium of uranium(IV) and the distribution of water, acid and 
organic solvents between the mixed aqueous-organic and organic 
phases. The organic solvent (methanol approximately < ethanol < 
acetone) mostly influences the extraction of uranium(IV) by shift- 
ing the complex equilibrium to the higher nitrato complexes and 
by enhancing the extraction of acid. 


6664 Solvent extraction studies of some actinides from mixed 
mineral acid solutions h halide-H,SO,-TBP system. Souka, 
N.; Shabana, R.; Hafez, F. (Atomic Energy Establishment, Cairo 
(Fey). Nuclear Chemistry Dept.). Radiochim. Acta; 22: No. 1;2, 
45-48( 1975). 

4 figs.; 1 tab.; 8 refs. 

Systematic investigations on TBP extraction of thorium, pro- 
tactinium, uranium and _  neptunium from hydrochloric, 
hydrobromic and sulfuric acid solutions as well as binary mixtures 
of hydrogen halide and sulfuric acid solutions have been un- 
dertaken. Extraction of these elements from low concentrations of 
pure acid solutions is either low or quite negligible. An appreciable 
enhancement in extraction of the mentioned elements from mix- 
tures of intermediate concentrations of sulfuric acid and low con- 
centrations of HCl or HBr has been observed. Results were 
discussed and possible interseparations for the elements concerned 
were recommended. 


6665 Notice of the of the agreement of December 
20, 1957 about the establishment of the European Company for the 
Chemical Processing of Spent Nuclear Fuels (EUROCHEMIC). 
Bundesgesetzblatt, Teil 2; No. 51, 1182(1975). (In German). 

Short communication only. 


6666 Spherical graphite fuel element for high-temperature 
reactors and method of after irradiation. Hrovat, M.; 
Becker, H.J.; Huschka, H. (to Hochtemperatur-Reaktor-Brennele- 
ment GmbH). German(FRG) Patent 2,362,088/A/. 26 Jun 1975. 
13p. (In German). 


1 fig. 
To facilitate the separation of fissile and fertile materials in 
the head end stages of reprocessing plants the spherical fuel ele- 


ments of HTR’s are made up of several zones. y consist of an 
inner graphite sphere with Th-232 fertile material particles around 
which there is a shell of ite with U-235 fuel particles and an 
outer shell of pure hite. The distance between the icles of 
fertile material in t' ite matrix is 100-200 yu, while that of 
the fuel particles is 1.2 to 2.5 times greater. As a result of this 
zoned structure, reprocessing may be carried out in two steps with 
the graphite and the fuel shells being burnt off in a rotating cylin- 
drial kiln and the sphere of fertile material being burnt off onl 
after separation. However, it is also possible to e the fuel shell 
less strong than the sphere, which would allow the graphite and 
fuel shell to be separated from the sphere by mechanical compres- 
sion in a first step. This is then followed by separate burning. 


6667 Continuous sorption/desorption column for isolating pro- 
tactinium from nuclear fuel solutions. Zimmer, E.; Ringel, H. 
(Kernforschungsanl. Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Chemische Tec ie). Chem.-Ing.-Tech.; 47: No. 17, 710- 
Ma 1975). (In German). 

figs.; 7 refs. 


For a ion/desorption column a **Pa mass balance is 
calculated and decrease of the ™Pa solution concentration in 
the column versus the “Pa concentration is treated. 


6668 PA agen of the announcement of one eg partial 
licences reprocessing plant at Karisruhe ). Riediger 
(Ministerium fuer Wirtschaft, Mittelstand und Verkehr Baden- 
Wuerttemberg, Stu (F.R. Germany)). Bundesanzeiger; 27: 
No. 219, 6(Nov 1975). (In German). 

Short communication only. 
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M the West V ry Clark, 
J.R. (Nuclear Fuel Services Inc. (USA)). Nucl. Eng. Int.; 21: No. 
239, 27-31(Feb 1976). 

Delays caused by indecisions on meaner seamen for 
the plans for modifications to the Nuclear Fuel Services West Val- 
ley reprocessing plant are discussed. Additions of further plutoni- 
um recovery equipment, intercycle evaporators, and other new 
facilities are planned. Key steps on the reprocessing scheme and 
the modifications are described. When full operation of the plant is 
resumed, which will not be before the early 1980s, it will include 
equipment for the solidification of high-level waste, on-stream con- 
version of A enya nitrate to the oxide, and reprocessing of 
recovered U into UF,. There will be tighter limits on the radioac- 
tivity level of effluent. Additional protection against natural 
a such as earth tremors and storms is to be incor- 
porated. 


6670 agentes «Set seat enn, Be m, S. Nucl. Eng. 
Int.; 7, 39, 21-27(Feb 1976). = ' 


reasons for serious lack of ogy | for reprocessing of 
highly irradiated oxide fuels is discussed. Present forecasts of 
Py demand and acity are compared with those of 
1970. The main changes in USA and West Europe, which are 
discussed, are caused by a combination of factors involving techni- 
cal, licensing, and decision-making problems. Amongst the techni- 
cal problems discussed are those of undissolved solids accumulat- 
ing or plating out, solvent degradation due to higher radiation 
levels, and maintainability of equipment. The changing demands of 
licensing and ——— ies as they have affected reprocessing, 
are discussed. Reprocessing projects around the world are sum- 
marized, with somewhat more detail given of current projects in 
France, UK, Western Germany and USA. 


6671 Reprocessing: the public debate. Porter, G. (Royal In- 
stitute, London (UK)); Allday, C.; Mummery, P.; Patterson, W.; 
Smoker, P.; Wedgwood Benn, A. Atom (London); No. 233, 58- 
69(Mar 1976). 

Summarised salient points from a verbatim transcript of the 
proceedings. 

Salient points are summarised from a public debate 
(London, 15th January 1976) on whether British Nuclear Fuels 
Ltd. (Windscale) should seek contracts for the reprocessing of 
spent nuclear fuel from foreign countries. The discussion was lar- 
gely centered on the present contract with Japan. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 6660, 6682, 6691 


(BMI—1954) Survey of strain-rate effects for some 
transportation ‘tae R Zielenbach 
systems. Robi . R.A.; Zielen , Wd; 
Lawrence, A.A. (Battelle Columbus Labs., Ohio (USA)). Aug 
1976. Contract W-7405-eng-92. 159p. Dep. NTIS $6.75. 

In safety evaluation of radioactive material packaging and 
transport systems during accidents mechanical property data for 
the structural materials under impact conditions are needed in 
order to assess the damage and uences of the accident. This 
document reviews the status of dynamic material property data for 
the following common structural materials: lead, uranium, stainless 
steels, steels, aluminum, copper, and brass. The strain rate data 
reviewed were limited to the from static to dynamic impact 
velocities of 50 ft/s or strain rates of 10#/second; temperature con- 
ditions were limited to the range -40 to 1000°F. Purpose of this 
document is to explain the test methods, present some of the rele- 
vant data, and identify some of the needs for additional data. 7 ta- 
bles, 14 figures, 77 references. (DLC) 


6673 (NUREG—0034) Draft 
of radioactive material air and other modes. 

DOC No. PR-71,73 (40 FR 237 (Nuclear 
Commission, btm D.C. (USA). Office of a 
a) ie 1976. 322p. Nuclear Regulatory Commission, 

is draft environmental statement was prepared in connec- 
den with Ge TRE so-cutinstion of tp poasent sugeiieaes gauss 
ng Bape ee ag ; 

to 


transport under 
security and safeguards. (LK) 
6674 (Y/OWI/TM—S, 
tion fuel cycle. 


23p, Paper 5) Role of transporta- 
ree A.F. 26 Jul 1976. 


in the nuclear 


In Presentation to the Michigan Environmental Review 


The transportation steps in the fuel cycle from mining the 
ore thi delivery of the high-level wastes to the federal resposi- 
tory are described. VLK) 


6675 Liability during 


carriage according 
the bill Proposing the European 
. Timm, U.E. (Nuklear-Chemie und -Metallurgie 


(NUKEM), Hanau (F.R. Germany)). pp 241-250 of In Third Ger- 
man way on atomic energy law. Papers and discussions. 
Koeln, F.R. Germany; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

An attempt is made to give a rough estimate of the oy 
brought about by the Third Act amending the Atomic Energy Act 
in the field of the carriage of nuclear fuel and radioactive sub- 
stances. In some cases critical questions are put or suggestions for 
change made. 


6676 Ti of radioactive materials. Sousselier, Yves 
(CEA Direction des Productions, 92 - Chatillon (France)). Rev. 
Gen. Nucl.; 1: No. 5, 356-364(Nov 1975). (In French). 

The general characteristics and the main requirements of 
the regulations for the transport of radioactive materials are re- 
ported. The main types of packagings used which have to comply 
with very severe resistance requirements (impact and fire require- 
ments in particular) are described. Some rules relating to adminis- 
trative and technical transport terms are recalled onl it is shown 
that an exceptional safety level has been attained. 


MARKETING AND ECONOMICS 


6677 Distribution of nuclear fuels: the problem of raw materi- 
als and enrichment. Oboussier, F. (Commission of the Eu 
Communities, Brussels (Belgium). Supply Agency). pp 325-355 of 
In Kernenergie und internationale Politik. Zur friedlichen Nutzung 
der Kernenergie. Kaiser, K.; Lindemann, B. (eds.) (Deutsche 
Gesellschaft fuer Auswaertige Politik e.V., Bonn (F.R. Germany). 
Forschungsinstitut). Munich; Oldenbourg (1975). (In German) 

8 refs. 

There are three organizations which are entitled by statute 
to supply their members with nuclear fuels: IAEA on a worldwide, 
NEA on a geographically limited, and EURATOM on a regional 
basis. Structure and tasks of these organizations are in principle, as 
far as the provisioning with nuclear fuels is concerned, different, a 
fact which is explained in more detail. How far the supply agency 
of EURATOM done justice to its key position granted by the 
founders of the EURATOM Treaty concerning the various sectors 
of the nuclear fuel market for ores, natural uranium, enriched 
uranium and plutonium and how far EURATOM has been used 
and deve by the organizations of the EEC as an instrument 
for mutual policies with regard to supply are investigated. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 6621, 6641 


6678 (ERDA—1537(Draft)) Waste management operations, 
Savannah River Plant, South Carolina. Draft environmental 
statement. (Energy Research and Development Administration, 
Washington, D.C. (USA)). Oct 1976. Contract E(07-2)-1. 727p. 
Office of NEPA Coordination, Washington, DC. 

Actual and potential environmental effects associated with 
waste management operations at the Savannah River Plant (SRP) 
are analyzed. This statement covers the management of both 
radioactive and nonradioactive gas, liquid, solid, and thermal 
disc’ from current and projected SRP operations and accu- 
m waste from past operations. Alternatives to current waste 
management operations are discussed. Available data on past 
operations are nted for background and to help characterize 
the existing expected future condition of SRP. The status of 
the SRP -range waste management research and development 
program is presented. (JGB) 

6679 LA—6481-PR) Transuranic solid waste t 

report, July—December 1975. (Los Tienes 

Scientific Lab. N.Mex. (USA)). Sep 1976. Contract W-7405-Eng- 
36. 29p. Dep. NTIS $4.00. 

is reported for three transuranic solid waste 

management funded at the Los Alamos Scientific 


(LASL) by the Energy Research and —— Ad- 
ministration (ERDA) Division of Fuel Cycle and juction 
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(NFCP). Under the Transuranic Waste Research and Development 
a continued studies have shown the potential attractiveness 
of fiber drums as an acceptable substitute for the current mild 
steel storage containers. Various fire retardants have been evalu- 
ated, with one indicating significant ability to inhibit fire propaga- 
tion. Continued radiolysis studies, under laboratory and field con- 
ditions, continue to reaffirm earlier LASL results indicating no sig- 
nificant hazard from radiolytic reactions, assuming no change in 
current allowable loadings. Care must be exercised to differentiate 
between radiolytic and chemical reactions. Other efforts have 
identified a modification of chemical processing to reduce the 
amounts of plutonium requiring retrievable storage. Studies are 
also in progress to enhance the sensitivity of the LASL MEGAS 
assay system. The Transuranic-Contaminated Solid Waste Treat- 
ment Development oe building was 72 percent complete as of 
December 31, 1975, which is in accord with the existing schedule. 
Procurement of process components is also on schedule. Certain 
modifications to the facility have been made, and various pre- 
facility experiments on waste container handling and processing 
have been completed. The program for the Evaluation of 
Transuranic-Contaminated Radioactive Waste Disposal Areas con- 
tinued development of various computer modules for simulation of 
radionuclide transport within the biosphere. In addition, program 
staff contributed to an ERDA document on radioactive waste 
management through the preparation of a report on burial of 
radioactive waste at ERDA-contractor and commercial sites. 


6680 Last phase in the nuclear fuel cycle. Dyroff, H. 
(Nuklear-Chemie und -Metallurgie G.m.b.H. (NUKEM), Hanau 
(F.R. Germany)). pp 25-32 of In Aktuelle Themen zur Kernener- 
gie. — F.R. Germany; BBC (1975). (In German) 

8 figs. 

This is a report on the present state of development of 
reprocessing in the USA and in Europe as well as on treatment 
and final storage of radioactive waste. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 7253 


6681 (BNWL-SA—5763) Development of glasses for high- 
level waste solidification. Ross, W.A.; Mendel, J.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 17p. (CONF-760532—5). Dep. NTIS $3.50. 

From 78. annual meeting of the American Ceramic Society; 
Cincinnati, Ohio, United States of America (USA) (3 May 1976). 

In reviewing the characteristics of high-level waste and the 
desirable characteristics of a waste form it is apparent that glass 
castings offer a very good choice for waste disposal. Our current 
data shows that glass will provide the characteristics needed for 
di: I of high-level nuclear wastes. However, additional charac- 
terization work is being performed to extend our current data to 
actual waste and verify waste form behavior on the long term with 
accelerated tests. 


6682 (BNWL-SA—5835) Alternatives for ing post-fis- 
sion nuclear wastes. Platt, A.M. (Battelle Pacific Northwear Labs., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 25p. 
(CONF-761014—3). Dep. NTIS $3.50. 

From 1. Pacific Basin topical conference on nuclear 
development and the fuel cycle; Honolulu, Hawaii, United States 
of America (USA) (11 Oct 1976). 

An overview and synopsis of the alternatives from the back 
end of the commercial LWR uel cycle are presented. (LK) 


6683 (DPST—74-125-1) Waste management. Savannah River 
Laboratory quarterly report, January—March 1974. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1974. Contract E(07-2)-1. 58p. Dep. NTIS $4.50. 

A method was developed to prevent reduction of mercurous 
ions to elemental mercury in simulated waste sludge. Simulated 
sludges were characterized by scanning electron microscopy and 
microprobe analysis. Candidate alloys were selected for storage of 
concrete waste forms. 70 percent of the concrete forms incor- 
porating simulated sludges were prepared, and testing was begun. 
A holder was built for irradiating up to 76 samples at high dose 
rate. Development was continued of glasses for solidification of 
sludge and cesium minerals. Waste storage is being modeled 
mathematically to predict requirements for equipment and to help 
optimize operations. Several tests with a wiped-film evaporator 
confirm that one pass converts synthetic Purex waste to a free- 
flowing slurry that solidifies completely at room temperature. A 
fracture analysis procedure was developed for fracture-safe design 
of steel structures. A computer code is being developed for finite- 
element calculation of strain and prediction of plastic growth of 
cracks in waste storage tanks. In case of induced activation in bu- 
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ried reactor housing-tube scrap, vegetation uptake provides only a 
minor dispersal path to the environment. Tests with “Cm show 
that alpha radiolysis of paper generates gas that can form flamma- 
ble mixtures with air. A copper spark method and a selective elec- 
trode method were developed for determination of strontium. 


6684 (DPST—74-125-3) Waste t. Savannah River 
Laboratory quarterly report, July— ber 1974. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1974. Contract E(07-2)-1. 5Sp. Dep. NTIS $4.50. 
Laboratory preparation was completed of 173 formulations 
of simulated waste sludges in concretes of various compositions. 
Measured water/cement ratios indicate that sludges react chemi- 
cally with cements. Radiation and heat during curing were shown 
to reduce the compressive strength of high-alumina neat cement, 
but the reduced strength is at least equal to the acceptable 
strength of the less leach-resistant portland neat cements. Measure- 
ments with glass waste forms indicate that cesium volatility during 
lass melting is low and that leach data at high temperatures can 
extrapolated to ambient temperature. Glass containing “Cm 
and simulated sludge was not damaged visibly by decay helium 
equal to that calculated for glass that has contained alpha-emitting 
plant waste for 26,000 years. Measured cesium leach resistance is 
excellent in zeolite, but not in sodalite and cancrinite. Ther- 
mosetting resins were used with simulated dried sludge to prepare 
waste forms with some desirable characteristics, but exothermic 
reactions between the resin and some sludges were observed at 
moderate temperatures. A more precise and accurate analysis was 
developed for OH~, Al(OH),-, and CO,*, the alkaline com- 
ponents of high activity waste. Only one 50-yl sample is required. 
Calculations showed that current drum storage of uncompacted 
low-alpha waste material is more economical at this plant than in- 
stallation and operation of compaction equipment. In a program 
for management of solid radioactive waste, (1) a model was 
developed to estimate transport of *Sr, (2) measurements indicate 
rapid initial release of tritium from buried Li-Al melts, and (3) a 
sampling strategy was developed to determine transuranium 
nuclides in buried waste. 


6685 (DPST—74-125-4) Waste management. Savannah River 
Laboratory quarterly report, October—December 1974. (Du Pont 
de Nemours (E.I.) and Co., Aiken, $.C. (USA). Savannah River 
Lab.). 1974. Contract E(07-2)-1. 5Sp. Dep. NTIS $4.50. 

The Technical Data Summary describing a prospective 
process for monolithic waste solidification and retrievable surface 
storage was prepared as a reference case for design and cost stu- 
dies. Process development and demonstrations are continuing with 
actual plant waste at small scale, and with simulated waste at full 
scale. Tests demonstrated "Cs removal from supernates from four 
= waste tanks by the two-column ion — process. Stored 

igh activity waste sludges from three plant tanks were processed 
into washed powders in the laboratory and incorporated into 108 
concrete test castings. The concentration of powdered sludge was 
shown to be the dominant factor affecting the compressive 
strength of concrete waste forms. Evaluations indicate that ‘’Cor- 
Ten A” and T: 304 stainless steel are promising container 
materials for al wee forms. Prospective materials for retrieva- 
ble waste-form containers were tested for compatibility with waste- 
containing glasses and concretes. Semiwork tests indicate the feasi- 
bility of wiped-film evaporators for plant concentration of wastes, 
and design is proceeding for full-scale evaporators for tank-top 
operation. Neutron thermalization was shown to be a promising 
technique for online monitoring of residual water in salt cake from 
plant evaporators. Tests demonstrated that neither an ultrasonic 
nor a thermal flowmeter could detect early salt pluggage in the 
waste concentrate transfer system. Measurements of onset of duc- 
tile crack extension for A285-B mild steel alloy, used in construc- 
tion of the Type I and Type II waste storage tanks in the plant, in- 
dicate that a crack located in high stress regions of the tanks 
(knuckle weld zone) would have to be at least 16 inches long to 
undergo ductile extension at 85 percent of yield stress. Agreement 
is close between the measured onset stresses for extension and 
theoretically predicted values. 


6686 (DPST—75-125-1) Waste management. Savannah River 

report, January—March 1975. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1975. Contract E(07-2)-1. 86p. Dep. NTIS $5.00. 

By waste gs Bae pre from powdered sludge 
from high activity waste. Techniques were developed for investiga- 
tion of the ponies mochenion ‘a concrete waste forms. An fl 

roved method was developed for leach testing solid waste forms. 

ests determined the effect of feed composition on ion exchange 
removal of cesium. Laboratory tests indicated that “Sr, ™Pu, 
Ru (for a few years) and NO,/sup -/ plus NO,/sup -/ wi 

rincipal hazardous components in salt solution 

(Cs. Feasibility was demonstrated of zeolite sorption of cesium 
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from supernate, but the process would increase solids to be stored 
significantly. Solubility of Pu in simulated waste was studied to 
determine whether nuclides other than “"Cs must be removed 
from plant waste supernate to decontaminate the salt. Ther- 
mochemical characterization of the three simulated sludges was 
completed. Simple water ae was indicated by laboratory tests 
to classify soil from burial-ground plutonium waste trenches, which 
average approximately 20 nCi/gram, into two distinct fractions: (1) 
clay-silt ep empmane | 60 nCi/gram) that comprises only 1/3 of 
the total soil that could otherwise require storage in durable con- 
tainers for eventual t rt to a national repository, and (2) sand 
(approximately | nCi/gram), 2/3 of the total soil, that could be 
returned to the burial trenches. Test data permit estimation of the 
rate of radiolytic formation of gas from cellulosic containers are 
sorbent materials contaminated with any radionuclide. Natural 
vibrational characteristics of a Type III tank were analyzed to 
determine safe operating frequencies for proposed wiped-film 
evaporators. Tests indicate that high activity wuste in tanks could 
be solidified in retrievable form by reaction with silica. 


6687 (DPST—75-125-2) Waste t. Savannah River 
Laboratory iw j report, April—June 1975. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1975. Contract E(07-2)-1. 59p. Dep. NTIS $4.50. 
Laboratory concretes containing high-activity powdered 
plant wastes have adequate compressive strength, similar to that of 
concretes containing simulated waste. Type 304L stainless steel 
was shown at laboratory scale to be satisfactory for use as a melter 
and primary container for glass-waste mixtures. Glasses containing 
high-activity powdered plant sludges are similar in microstructure 
to glasses =o simulated-sludge powder. Cesium sorption by 
"Duolite’’ ARC-359 is sli ra enhanced by low concentrations of 
NO,-, CO,?-, SO,-, an .°, but not affected by AlO,~ or 
C,0,-. Batch equilibration tests of ion exchange resins for 
removal of ®Sr and Pu from simulated plant waste supernates 
show that Sr** is sorbed by ‘’Chelex’’ 100 and that plutonium is 
sorbed by ‘’Duolite’’ ARC-359. Tests of the conceptual process to 
isolate "Cs from the bulk of sodium salts in waste supernate 
showed that radiolysis of ‘’Duolite’’ ARC-359 resin could reduce 
cneee of the cesium removal process by 16 percent after a 
year. In simulated supernate, in the presence of approximately 15 
rcent of the sludge, solubility of SrCO, is approximately 10-°M. 
habilities of only 10-5 and 10-* g/(cm*)(day) for ®Sr and 
Cs, respectively, were observed in monoliths prepared by 
solidification of waste tank sludge with silica and NaOH in the 
laboratory. Low temperature (-70°F) brittle fracture characteristics 
were measured for plates of A285-B steel, which is used in waste 
storage tanks. ‘’Decon’’ 4518 was the most effective of nine re- 
agents in initial tests with Tank 16 sludge for cleaning and decon- 
taminating the interior of waste tanks. Dry ( nd-surface) soil 
effectively sorbs and immobilizes small volumes of postulated leak- 
ing solvent-complexed plutonium, but moist (subsurface) soil 
would permit extensive migration of postulated large volumes. 


6688 (DPST—75-125-3) Waste t. Savannah River 
Laboratory quarterly report, July— ber 1975. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1975. Contract E(07-2)-1. 43p. Dep. NTIS $4.00. 

The technical data summary was completed for a prospec- 
tive process for treating and storing TRU waste. Tests showed that 
waste forms stored in closed containers were not adversely af- 
fected when subjected to mg as high as 240°C. Tests in- 
dicate that waste supernate flowing through a 10-ft-long by 6-ft- 
diam column of ‘’Duolite’’ will experience satisfactory '"Cs 
removal. Accelerated laboratory tests demonstrated that stress cor- 
rosion cracking aggressiveness of liquid wastes depends on relative 
concentrations of the major constituents. Tests were conducted to 
determine the rate of aqueous extraction of plutonium from the 
solvent by groundwater, and sorption of the plutonium from 
groundwater. Specifications for safety, monitoring, and corrosion 
control were developed for removing radioactive wastes from an- 
nuli of tanks that have leaked. Equipment was designed for gamma 

etric analyses of beta-gamma emitters in waste packages. 
Laboratory tests indicated effective retention of "Cs by soils from 
the burial ground and tank forms. 


6689 (DPST—75-125-4) Waste management. Savannah River 

October—December 1975. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1975. Contract E(07-2)-1. 30p. Dep. NTIS $4.00. 

A conceptual process descri for solidification of Savan- 
nah River Plant liquid wastes to monoliths in double-walled 
containers for retrievable surface storage was prepared and sub- 
mitted to the Plant for design and cost studies. Initial results of 
long-term heating tests of six candidate container alloys indicate 
that all are compatible with glass or concrete waste forms. Equip- 
ment for obtaining 40-liter samples of plant waste supernate was 
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constructed and used successfully to provide large volumes of su- 
= for tests of the conceptual waste solidification process. 

ied, unwashed subsurface sludge from Tank 16H was analyzed 
for elemental composition and radionuclide content in support of 
sludge removal demonstrations scheduled for 1977. A computer 
program was developed to simulate steady-state operation of 
oe age evaporators for the concentration of — plant waste 
solutions during storage in waste tanks. Charges that would apply 
to storage of waste from MTR-type fuel were calculated. A study 
of the SSP was completed to determine the possible utility of the 
SSP at Savannah River; based on this study, application to Savan- 
nah River waste is not recommended. 


6690 (GERHTR—150) Cryogenic separation of krypton and 
xenon from dissolver off Bohnenstingl, J.; Heidendael, M.; 
Laser, M.; Mastera, S.; om E. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Technologie). 
1976. 18p. (SM—207/20; CONF-760310—9). Dep. NTIS (US 
Sales Only) $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

Although the release of fission product noble gas Kr-85 has 
not posed a health — to date, a process is being developed 
for the removal and storage of fission product noble gases from 
dissolution process stream of fuel reprocessing. The separation 
process described for noble gas in air being proved in semi-techni- 
cal scale includes cryogenic distillation and consists of the follow- 
ing steps: (1) removal of **™iodine on silver-coated silica gel; 
(2) deposition of particulate materials by HEPA-filters; (3) 
elimination of O, and NO/sub x/ by catalytic conversion with H, to 
N, and H,O; (4) drying of the gas stream with molecular sieve; (5) 
deposition of xenon in solid form at about 80 K, while the remain- 
ing gas components are liquified; (6) enrichment of Kr by low 
temperature distillation of liquid-gas mixture; (7) withdrawal of the 
highly enriched Kr-fraction at the bottom of the still to be bottled 
in pressurized steel cylinders for final disposal; and (8) purification 
of Kr-85 contaminated Xe for further industrial reuse by batch 
distillation. 


6691 (K-OP—217) Considerations in the selection of a high- 
level waste canister. Turner, D.W. (Oak a A Gaseous Diffusion 
Plant, Tenn. (USA)). 29 Sep 1976. Contract W-7405-eng-26. 20p. 
Dep. NTIS $3.50. 

The — P of the high-level waste (HLW) canister is highly 
significant in all phases of the high-level waste management system 
including solidification of the waste at the reprocessor, transporta- 
tion, and permanent disposal at the federal! repository. The pur- 
pose of this preliminary study is to identify these considerations 
and interactions, to provide background data for a detailed study 
which will evaluate these interactions, and to form the basis for the 
selection of specific design parameters for the canister. Preliminary 
estimates of the ranges of HLW canister constraints are sum- 
marized. Short-cooled wastes or calcination lead to canister sizes 
on the order of 6 to 16 inches. The in-can melter (ICM) might be 
limited to canisters in the range of 12 to 18 inches due to the 
weight of the glass, but this also depends on the length of the 
canister. Large diameter cans require more heating of the ICM to 
melt the waste and glass frit in the center of the canister, and this 
could lead to a diameter limit for the ICM. The drill used for em- 
placement holes in the repository may limit the maximum canister 
diameter in the range of 20 to 24 inches, depending on the 
retrievability concept chosen and the clearances required. The lar- 

t size canister a truck cask could handle is about 15 feet long 
by 24 inches in diameter. The minimum size canister required for 


Sees of unprocessedspent fuel would be 15 feet long by 12 
inches i 


in diameter. The room height in the repository might limit 
the canister length to a range of 12 to 15 fect, depending on the 
amount of end shielding and handling clearances necessary. In 
summary, a first look at the potential canister envelope indicates a 
range ‘of 6 to 24 inches in diameter and 8 to 15 feet in length. 


6692 (ORNL—5122) Distribution of xenon between gaseous 
and CO,. Ackley, R.D.; Notz, K.J. (Oak Ridge National 
Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 37p. 
Dep. NTIS $4.00. 
The distribution of xenon at low concentrations between 
and liquid CO, was measured over essentially the entire 
iquid range of CO,. These measurements involved using a colli- 
mated redlation-detection cell to determine the relative quantities 
of *Xe-traced xenon in Soa phases contained in a vertical 
cylinder under isothermal itions. The results are expressed in 
terms of a distribution ratio (mole fraction of xenon in the us 
phase divided by mole fraction of xenon in the liquid phase} which 
decreased from 7.53 at -54.8°C to 1.10 at 30.5°C. These data were 
used to calculate various other solubility-related quantities. 
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6693 (ORNL/TM—5099) Equilibrium o- model of the 
KALC Mullins, J.C.; Glass, R.W. (Oak Ridge National 
Lab., Tenn. (USA)). Aug 1976. Contract W-7405-eng-26. 105p. 
Dep. NTIS $5.50. So 

A computer program has been written to solve equilibrium 
stage models of the KALC process in as exact a manner as 
presently available data will permit using matrix algebra 
techniques. A correlation is presented which represents the ther- 
modynamic properties of the multicomponent system 
CO,—Xe—O,—CO—N,—Kr at temperatures of -55 to 0°C, pres- 
sures up to 70 atm, and over a range of concentrations of dis- 
solved light gases likely to be of interest. The pr has been 
tested for several possible system configurations with up to a total 
of 50 a. A three-column configuration consisting of an ab- 
ss a fractionator, and a stripper-rectifier column is used as an 
example. 


6694 (Y/OWI/TM—5, pp Sp, Paper 2) High level waste 
solidification. Bonner, W.F. 26 Jul 1576. 

In Presentation to the Michigan Environmental Review 
Board 


“The method and equipment used in the spray calcination 
method of solidification are discussed. (LK) 


6695 (Y/OWI/TM—5, pp 24p, Paper 3) Overview of the Na- 
tional Waste Terminal Storage . Zerby, C.D. 26 Jul 1976. 
In Presentation to the Michigan Environmental Review 


The following seven distinct steps necessary for developing 
a terminal storage facility are discussed: identification of forma- 
tions of interest; reconnaissance surveys; in situ tests; area studies; 
detailed confirmation studies; pilot plant operations; and conver- 
sion of the pilot plant into a federal repository. (LK) 


6696 Assembly for the concentration of radioactive wastes by 
Py oer Rushton, W.E. (to Whiting Corp.). French Patent 
2,230,042/A/. 14 Mar 1974. 23p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 17 May 1973, USA. 

The unit described includes an evaporation chamber holding 
water vapour, a pumping chamber containing a rotor, automati- 
— centred in a cowl, driven by a motor placed above the level 
of the liquid, and a chamber containing a heat exchanger. Accord- 
ing to the invention the pump, the top part of the chamber and the 
heat exchanger may all be removed from above for cleaning and 
scaling. This system is applicable to the evaporation of radioactive 
liquid wastes which must be concentrated before discharge. 


6697 Method for reducing the volume of radioactive ion- 

resin. Tiepel, E.W.; Lee, P.K.; Kitzes, A.S.; Grover, D.L. 
(to eS Electric Corp.). French Patent 2,243,501/A/. 10 
Sep 1974. 7p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 10 Sep 1973, USA. 

The present invention relates to a method for reducing the 
volume of radioactive ion-exchanging substances. A slurry of ion- 
exchanging resin is first introduced into a fluidized-bed enclosure 
from which free water is extracted, and said enclosure is evacuated 
and heated by superheated steam, which leads to the formation of 
a fluidized-bed of the ion-exchanging resin in the wet state, and 
also to the drying of the resin. Through that method, the resin slur- 
ry volume is largely reduced in simple fashion. 


6698 Development of the krypton 85 separation from the off- 
gas of large reprocessing plants. Ammon, R. von; Weinlaender, W. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Heisse Chemie); Hutter, E.; Neffe, G. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Abt. Reaktorbetrieb und Technik). 
Leichsenring, C.H. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
—. Projekt Nukleare Sicherheit). KFK Nachr.; 7: No. 3, 63- 
65( 1975). din German). 

1 fig.; 9 refs. 

The separation of krypton 85 in the last step in the cleaning 
of the solvent off-gas of a reprocessing plant is discussed. In the 
framework of the Nuclear Safety Project, aerosol and iodine filters 
are devel for the ®Kr separation with the required pre-clean- 
ing steps (NOsub(x), O, elimination and H,O, CO, removal) and 
the Kr filling. 


6699 (BNWL-tr—148) Fission product solidification with use 
of a drum drier. Halaszovich, S.; Laser, M.; Merz, E.; Thiele, D. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Chemische Technologie). 1975. Translation of German re- 
port. (CONF-751030—6). 8p. Dep. NTIS $3.50. 

From International nuclear industries fair; Basel, Switzer- 
land (7 Oct 1975). 
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A process is discussed for solidification of fission product 
solutions consisting of the process steps: concentration, denitra- 
tion, drying, applying a drum drier, melting, off-gas treatment. This 
process has been tested in hot experiments since 1974. A technical 
plant is in the design stage. 


6700 Radioactive wastes and nuclear power: methods of treat- 
ment. Lewis, J.B. (UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). Phys. Technol.; 7: No. 2, 77- 
84(Mar 1976). 

The techniques of processing, storage and treatment of 
radioactive wastes are reviewed under the headings; reactor 
wastes, fuel reprocessing (storage and decanning, gaseous ef- 
fluents, highly active liquids, medium-level liquids, low-level 
liquids), disposal and storage of solids (high, medium and low-level 
solid wastes, nuclear transmutation), and long-range problems. En- 
vironmental and cost considerations are discussed. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 6681, 6682, 6683, 6684, 6685, 
6686, 6687, 6688, 6689, 6691, 6700, 7251 


6701 (CEA-CONF—3312) Applications of oo spec- 
trometry to the study of the marine environment of nuclear fuel 
re Lapicque, G. (Centre National de la 
Recherche Scientifique, 91 - Gif-sur-Yvette (France). Centre des 
Faibles Radioactivites; CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service d’Electronique Physique). 
1975. 8p. (In English, French). (CONF-7506150—1). INIS. 

From 3. international congress on marine municipal and in- 
dustrial waste water disposal; Sorrente, Italy (23 Jun 1975). 

The paper surveys such methods and assemblies as are con- 
ceivable for studies of marine environments with gamma emitting 
radionuclides. An important application is found in the case of 
nuclear fuel reprocessing plants, which occupy a key ition in 
any large scale program for atomic power plants. tracers 
chosen are "Cs and Ru, which constitute an important part of 
liquid wastes. The characteristics of two assemblies using Nal(T1) 
crystals are given. Their thresholds are of the order of a few pCi/I 
to a few 10pCi/l for a counting time of one hour, respectively for 
137Cs and "Ru. These equipments are utilised for the monitoring 
of the Hague re essing — one of the most important in Eu- 
rope. They yield data on the circulation, diffusion and sedimenta- 
tion of liquid wastes. Measured activities have always been found 
to re much lower than maximum admissible concentrations 
(M.A.C.). 


6702 (ORNL—5141) Annual report of burial 

studies at Oak Ridge Hatieusl Eleemtens oe ending 

30, 1975. Duguid, J.0. (Oak Ridge National Lab., 

Tenn. (USA)). Oct 1976. Contract W-7405-eng-26. 62p. Dep. 
NTIS $5.00. 


Offsite radioactivity releases in the Clinch River are less 
than | percent of the amount allowable for unrestricted use of the 
water. However, studies were conducted on the radioactivity con- 
tributions to the Clinch River from the buried waste at ORNL and 
on implementing corrective measures. The ®Co-organic complexes 

resent in ind water near trench 7 are present in two molecu- 
ar weight tions, one ter than 700 and one less than 700, 
with 85 percent of the “Co being transported with the lighter frac- 
tion. The chemical composition of this fraction may be com 
of natural organics or EDTA. The calculated discharge of “Sr 
from burial ground 4 to White Oak Creek showed a decrease in 
the = corresponding to a decrease in precipitation. The 
calculated disc! does not agree with stream-monitoring data, 
and it is believed that the stream-monitoring data are in error or 
that a new source of Sr is present in the drai . Drainage im- 
provements for the burial ground have been installed. Alpha 
radioactivity was found in water samples from burial ground 5, and 
the water one seep had both “Cm and ™*Pu. Corrective 
measures were applied to reduce the amount of water moving 
through the buried waste. Four trenches were sealed with a near- 
surface plastic membrane. Procedures for design of a bentonite- 
shale mixture were developed, and data show that an adequate 
sealing material can be made using 10 percent bentonite. This 
material will be used for near-surface sealing of both past and cur- 
rent burial grounds. Two computer codes for calculation of water 
movement and radionuclide transport were completed and are 
being applied to see trench 7 to predict the future behavior of 
the waste. 11 tables, 12 fig. (DLC) 


6703 (Y/OWI—4(Rev.)) National Waste Terminal 
Ridge, Tennessee. (Union Carbide ~~ Oak Ridge, 


Office of Waste Isolation). 21 ne Contract W-7405-eng- 
26. 225p. (CONF-760571—). Dep. NTIS $7.75. 
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From National waste terminal storage pugenie 
participants conference; Oak Ridge, Tenmsene, Uni States of 
America (USA) (11 May 1976). 

This national program is being undertaken to find technical 
and environmental hes for the storage of commercial 
power reactor radioactive wastes in ic formations. Pu: 
of this conference was to inform ve participants or- 
ganizations about the program = Included in this document are 
numerous viewgraph slides on ERDA fuel cycle programs and na- 
tional waste management programs, interrelations between ORO 
and OWI, OWI plans and programs, ic and other studies, en- 
vironmental impact baseline studies, su tract/audit require- 
ments, and procurement kages. Subcontracting documents, 
ERDA news releases, ERDA-76-43 introduction and executive 
summary, a Federal Energy Resources Council report on waste 
management, and a bidder's mailing list application are included in 
appendices. (DLC) 


6704 (Y/OWI/TM—4(Rev.)) Answers to questions by 
the Governor's Nuclear Waste Disposal T Force. 
(Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste 
Isolation). 30 Sep 1976. Contract W-7405-ENG-26. 7p. Dep. 
NTIS $4.50. 

A general presentation of the National Waste Terminal 
Storage (NWTS) ram was given on July 26, 1976, to the 
Michigan Environmental Review eed and the Michigan Gover- 
nor’s Nuclear Waste Disposal Task Force. Following the presenta- 
tion, Dr. William G. Taylor, Chairman of the Task Force, provided 
ERDA with a listing of uestions which pertained to the NWTS 
program and ERDA/OWI’s interest in northeast Michigan. This 
document contains copies of the information which was provided 
to Dr. Taylor in response to his inquiry. 


6705 (Y/OWI/TM—S) Presentation to the Mi Environ- 
mental Review Board. (Oak Ridge Y-12 Plant, Tenn. (USA)). 26 
Jul 1976. Contract W-7405-eng-26. 97p. Dep. NTIS $5.00. 

A general presentation of the National Waste Terminal 
Storage Program was given on July 26, 1976, to the Michigan En- 
vironmental Review Board and the Michigan Nuclear Waste 
Disposal Task Force. The presentation included the following 
papers: Nuclear Fuel Cycle and Production, High Level Waste 
Solidification, An Overview of the National Waste Terminal 
Storage Program, Background and Review of Investigations in the 
Salina Salt Basin, Role of Transportation in the Nuclear Fuel 
> Separate abstracts were prepared for individual papers. 

) 


6706 (Y/OWI/TM—S, pp 20p, Paper 4) Background and 
— AY investigations in the Salina Salt Basin. McClain, W.C. 26 
u 5 


In Presentation to the Michigan Environmental Review 
Board. 

The history of the use of natural salt deposits for the 
di of radioactive waste, requirements for geologic disposal, 
pm peel = dieanied. ( 


y area investigations ar LK) 
test holes for waste 


6707 (Y/OWI/TM—8) Deep exploratory 
repository in Lomenick, T.F. (Oak Ridge Y-12 Plant, 
Le = 14 Sep 1976. Contract W-7405-eng-26. 8p. Dep. 


__A significant number of deep boreholes have been drilled 


‘ermian Basin to investi subsurface aa condi- 
tions for waste storage utility. As investigations have yet to 
reveal a single ‘‘acceptable te," it is quite clear that many deep 
test holes can be expected to be drilled and several study areas 
“abandoned” before specific sites for pilot plants and/or for per- 
manent repositories are selected. Indeed, this has been case in 
the Permian Basin, and there is little reason to believe that similar 
patterns would not prevail for other salt deposits and even for non- 
saline rock formations that are undergoing investigations as waste 
storage repositories. These time-consuming and, at times, 
seem unproductive iterations are due in part to the general 
lack knowledge of the important characteristics of 
rocks in the subsurface that can only be obtained by drilling close- 
ly-spaced boreholes within the area of interest. In addition, the 
long-term nature of the m, which makes it imperative that 
the wastes be contained for periods of up to hundreds of thousands 
of years, requires an unprecendented amount of detail in the in- 
vestigative work. 


6708 (ORNL-tr—4226) E: 
radioactive materials from = 


dustry, Tokyo (Japan)). Nov 1975. Translation by H. Kubota of 
Toate sanent. 3bp. Dep. NTIS $4.00. 7 


Results are presented from the study on 
and "Cs from BWR concentrated wastes 

in cement. The leachability of Co is ve 

of "Cs and varies greatly with the type 
one of duration of immersion on leachabi 
arge. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 6673, 6678, 6701, 6704, 7330, 
7983, 7988, 8000 


6709 (ORNL—5193, pp 99-115) Nuclear materials 
Dahiman, R.C.; Bondietti, eh. Brinkley, F.S. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

Nuclear technology is one established and feasible method 
of achieving energy independence. Concomitantly, it is important 
that selected nuclear technologies (uranium, thorium, and plutoni- 
um fuel cycles) create minimal environmental impact and hazard 
to man. Research on the transport and environmental behavior of 
nuclear materials in terrestrial ecosystems provides information on 
biogeochemistry, cycling, and fate of fission products, activation 
products, and actinides in man’s environment needed to assess the 
environmental acceptability of nuclear options. Specific objectives 
are (1) to emg ss the biotic and abiotic processes responsible 
for the cycling, dispersion, and ultimate fate of radionuclides of 
nuclear fuel cycles; (2) to understand the environmental chemistry 
and long-term behavior of thorium, plutonium, americium, and cu- 
rium. and (3) to determine food chain mechanisms of radionuclide 
transport in natural and agricultural ecosystems. 


6710 Environmental im of '‘C released by a nuclear fuel- 
Sa t. Veluri, V.R. (Clark Coll., Atlanta); Boone, 
F.W.; Palms, J.M. Nucl. Saf.; 17: No. 5, 580-590( 1976). 

The environmental impact of the predicted C release by 
the Barnwell Nuclear Fuel Plant (BNFP) is assessed. The external 
dose and the whole-body doses due to inhalation and ingestion of 
MC are calculated. For a predicted release of 1065 Ci/year, the ex- 
ternal dose rate at the site boundary is 2.9 x 10* mrem/year, the 
whole-body inhalation dose rate is 7.0 x 10° mrem/year, and the 
whole-body dose rate via ingestion of food materials is 0.28 
mrem/year. These rates compare with an average annual dose rate 
per person of 135 mrems/year due to natural background radia- 
tion. The long-term aspects of global releases of “C from the 
nuclear industry are briefly discussed. The 25-year dose commit- 
ment to a person due to “C discharges from the total world 
nuclear facilities during the period 1975 to 2000 is estimated to be 

roximately 1.4 mrems. During the same 25-year period, the 
BNFP contribution will be approximately 0.02 mrem of the 1.4 
mrems. The dose commitment to a person for the estimated 40- 
year lifetime of BNFP will be approximately 0.08 mrem. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 6660, 8013, 8026 


6711 Thunderstorms, detector and alarm. Brassart; Core; 
a Parouty; Pommier. Ind. Miner. (St.-Etienne, Fr.) ; 56: No. 
11, 507-510(Nov 1974). (In French). 

Uranium mines that are operated by the French Atomic 
Energy Commission (C.E.A.) encompass the La Crouzille division, 
located in the hilly region of Central France, characterized by a 
high uency of thunderstorms. An tus, manufactured by 
the Swedish Nitro-Bozel Co., that is installed in the mines as a 
result of accidents caused by an untimely detonation of blasting 
charges, is described. It picks up the e tic waves 
emitted by the lightning and measures the ambient electrostatic 
field. It, automatically, emits an optical and acoustical signal of 
danger. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 6673, 7686 


6712 (BNWL-SA—5731) Technical ob of inspection. 
Sorenson, R.J.; Stewart, K.B.; Schneider, R.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 20 May 1976. Contract 
E(45-1)-1830. 19p. (CONF-760615—13). Dep. S $3.50. 
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From 17. annual meeting of the institute of nuclear materi- 
als management; Seattle, Wadlingen, United States of America 
(USA) (23 Jun 1976). 

The various technical objectives of inspection are discussed 
in a very general manner. The discussion includes how the inspec- 
tion function is related to the assumed threat, the various degrees 
of assurance and reliance on criteria, and the hierarchy of as- 
surance which is obtained from the various types or levels of in- 
spection. (JSR) 


6713 (K/CSD/TM—4) Nuclear Materials Management and 
Safeguards System. An overview. (Oak — Gaseous Diffusion 
Plant, Tenn. (USA)). Oct 1976. Contract W-7405-eng-26. 82p. 
Dep. NTIS $5.00. 

This manual is the first in a series of three user manuals 
being developed on the Nuclear Materials Management and 
Safeguards System. It is an overview of the concept, development, 
operation, and use of the system to serve the interests of the 

nited States in the national and international utilization of 
nuclear materials. It describes the cooperation of government 
agencies and —— in the formation of an information sup- 
port system with a national data base on nuclear materials con- 
trolled by the United States Government. The overview includes a 
description of the range and scope of information, and it describes 
the application of human resources and computers and communi- 
cations systems in the support of safeguards and materials manage- 
ment in the nuclear programs. 


6714 (SAND—76-0420) Gamma sensing actuator for the 
secure surveillance camera system (model C). Campbell, J.W.; 
Aragon, J.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 
1976. Contract E(29-1)-789. 17p. Dep. NTIS $3.50. 

This report presents a description of an actuator for a sur- 
veillance camera. The camera is activated whenever the gamma 
radiation incident at the camera exceeds a settable rate threshold. 
pr instructions and a list of design drawings are also in- 
cluded. 


6715 (SAND—76-0428) Safeguards system effectiveness 
modeling. Boozer, D.D.; Hulme, B.L.; Daniel, $.L.; Varnado, G.B.; 
Bennett, H.A.; Chapman, L.D.; Engi, D. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)-789. 
13p. (CONF-760615—14). Dep. NTIS $3.50. 

From 17. annual meeting of the institute of nuclear materi- 
als management; Seattle, Washington, United States of America 
(USA) (23 Jun 1976). 

A general methodology for the comparative evaluation of 
physical protection system effectiveness at nuclear facilities is 
presently under development. The approach is applicable to 
problems of sabotage or theft at fuel fn facilities. In this paper, 
the overall methodology and the primary analytic techniques used 
to assess system effectiveness are briefly outlined. 


6716 Abusive use of nuclear energy - A definition. Ungerer, 
W. (International Atomic Energy Agency, Vienna (Austria)). pp 
65-84 of In Kernenergie und internationale Politik. Zur friedlichen 
Nutzung der Kernenergie. Kaiser, K.; Lindemann, B. (eds.) 
(Deutsche Gesellschaft fuer Auswaertige Politik e.V., Bonn (F.R. 
Germany). Forschungsinstitut). Munich; Oldenbourg (1975). (In 
Gouamh 

13 refs. 

Abusive use of nuclear energy is mainly defined as its use 
for explosives where one has to distinguish between the use on a 
political and on a sub-national level. On a political level the use of 
nuclear materials for nuclear weapons is considered to be an 
abuse, whereas the use of nuclear explosives for peaceful uses, e.g. 
construction of channels and caverns, is only permissible when the 
nuclear explosions are carried out under suitable international su- 
pervision. The supervision is supposed to guarantee that the 
nuclear material is not used for weapons. On the sub-national level 
the use of nuclear energy is taken to be abusive if it serves explo- 
sive purposes or purposes other than declared as non-explosive. 
Those who take away nuclear materials for unknown pu 
arouse suspicion that they use it for the manufacture of nuclear ex- 
plosives or that they either use it or intend to use it for blackmail. 


6717 Role international organizations playh in preventing 
abusive use of nuclear energy. Ungerer, W. (International Atomic 
Energy Agency, Vienna (Austria)). pp 153-226 of In Kernenergie 
und internationale Politik. Zur friedlichen Nutzung der Kernener- 
gie. Kaiser, K.; Lindemann, B. (eds.) (Deutsche Gesellschaft fuer 
Auswaertige Politik e.V., Bonn (F.R. Germany). Forschungsin- 
stitut). Munich; Oldenbourg (1975). (In German) 

46 refs. 

This is a comprehensive survey on the historical develop- 
ment of the agreements aimed at preventing abusive use of nuclear 
energy (UN, IAEA, EURATOM, OECD-NEA, OPALA), as well as 
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on safety measures and control systems, their effectiveness, dif- 
ficulties, conflicts, practical significance, meaning, purpose and 
weaknesses. Desirable improvements are proposed, and in particu- 
lar there are a few interesting recommendations regarding the 
nuclear policies of the FRG. 


6718 Peaceful nuclear explosions as a provocation and tasks of 
international organizations. Welck, Ss. Freiherr von 
(Bundesministerium fuer Forschung und Technologie, Bonn (F.R. 
Germany)). pp 389-415 of In Kernenergie und internationale 
Politik. Zur friedlichen Nutzung der Kernenergie. Kaiser, K.; Lin- 
demann, B. (eds.) (Deutsche Gesellschaft fuer Auswaertige Politik 
e.V., Bonn (F.R. Germany). Forschungsinstitut). Munich; Ol- 
——— (1975). (In German) 

34 refs. 

First there is a brief survey on how to make use of peaceful 
nuclear explosions and on the present state of technological 
development. Before their use on an international level material- 
izes, a number of political, technical, legal, and ecological 
problems have to be solved at least provisionally. The extent to 
which international organizations can help to find these solutions is 
examined in detail. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 6713 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 7409 


PHYSICAL ISOTOPE SEPARATION 


REFEP. ALSO TO CITATION(S) 6720, 7712, 7714 


6719 Process and equipment or the separation of 
Levi, E. (to Advanced Technology Labs., Inc.). US Patent 
3,973,926. 10 Aug 1976. Filed date 23 Jan 1974. 6p. 

A method and apparatus by which particle separation is ac- 
complished by taking advantage of the large difference in the dif- 
fusion rates between the ionized and neutral components of a gase- 
ous mixture, in the presence of a magnetic field are described. The 
desired component is selectively ionized, accelerated and guided 
by a magnetic field along a predetermined axis, while the neutral 
particles are transversely removed by means of vacuum or 


cryogenic pumps. 
HEAVY WATER PRODUCTION 


6720 (BNL—21691) Production of heavy water by 
. Gangwer, T.; Goldstein, M.K. (Brookhaven Na- 
tional Lab., — N.Y. (USA)). 1976. Contract E(30-1)-16. 8p. 
(CONF-760832—14). Dep. NTIS $3.50. 
From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 
Research has recently brought attention to the laser as a 
tool for isotope enrichment. So far the main thrust of this effort 
has been toward uranium enrichment; however, numerous suc- 
cesses in other areas have been demonstrated. Isotopes of boron, 
sulfur, chlorine, and carbon have been separated. A new technique 
is proposed for laser isotope enrichment. The technique, referred 
to as photodesorption, involves selective isotopic excitation of 
molecules adsorbed on a surface such that an enrichment results 
from subsequent physical or chemical events undergone by the 
excited molecules. T cific processes of concern are the physi- 
cal photodesorption enrichment of heavy water from light water 
and tritiated water from heavy water. The ability to work directly 
with water molecules has significant advantages for a commercial 
rocess. A photodesorption enrichment process has been forumu- 
ated and some analyses have been performed. This process is 
described and some preliminary cost estimates are made which as- 
sume successful accomplishment of the major R and D a 
of the new process. The results indicate that the process the 
promise of a significant reduction in the cost of heavy water and 
that further s is warranted. 


6721 (COO—2878-1) Study of the 


production via laser isotope tion. progress report, 
April 1, 1976—June 30, 1976. Miller, M.M. (American Science 
and Engineering, Inc., Cambridge, Mass.). Aug 1976. Contract 
E(11-1)-2878. . (ASE—3971). Dep. NTIS $3.50. 


for heavy water 
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General considerations relevant to heavy water production 
via laser-induced vibrational catalysis are discussed. The problems 
and prospects inherent in utilizing the accelerating effect of re- 
agent vibrational energy on chemical reaction rates are discussed 
for two reaction classes: isotopic exchange reactions and hydrogen 
halide additions to unsaturated hyd ns. Finally, the process 
of multiple photon molecular dissociation is considered with 
reference to two specific molecules: monodeuterated ammonia and 
formaldehyde. 


6722 A and method of producing heavy water involv- 
ing catalytic exchange processes. Hammerli, M.; Butler, 
J.P. (to Atomic Energy of Canada Ltd.). US Patent 3,974,048. 10 
Aug 1976. Priority date 3 May 1974, Canada. 6p. 

A composite deuterium —— process incorporating a 
catalytic exchange region and electrolytic cell region having an 
anode and cathode separated from each other by an electrolyte 
permeable diaphragm with liquid water and hydrogen gas being cy- 
cled through the two regions is described. It is preferred that the 
catalyst used in the catalytic exchange region is one that comprises 
at least one catalytically active metal selected from Group VIII of 
the periodic table and have a sealing coating directly thereon of 
waterproof (impermeable to liquid water) resin and are permeable 
to water vapor from the liquid water and hydrogen gas permeate 
the coating to contact the catalytically active metal thereby to 
exchange hydrogen isotopes, while the coating retards poisoning of 
the catalyst by liquid water. 


RADIATION SOURCES 


6723 (UCID—17215) Operation of the Hazards Control 
Calibration Facility neutron generator. Elliott, J.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Aug 1976. 
Contract W-7405-Eng-48. 17p. Dep. NTIS $3.50. 

The operating procedure for the LLL Hazards Control 
Calibration and Standards Facility neutron generator is described. 
The generator is a Texas Nuclear Model 9400, and is located in 
pee oo Room. A general description of the generator is 
included. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 6732 


6724 (ORNL—5215) Development of krypton-85 sources for 
the Bureau of Mines coal dust combustion analyzer. Operations 
Division final report. Bradley, N.C.; Case, F.N.; Cutshall, N.H.; 
Haff, K.W. (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. 
Contract W-7405-eng-26;BOM-H0232024;ERDA-40-400-73. 22p. 
Dep. NTIS $3.50. 

Americium-241 used as a radiation source in a field instru- 
ment for measuring coal concentrations in mine dust presents a 
contamination hazard if the instrument is damaged. Alternative 
source designs based on “Kr were developed and evaluated. Kryp- 
ton-85 beta particles were used to excite x-rays from a target and 
the x-rays were used in place of the *'Am gamma radiation. Out- 
put of sources using “Kr foils was not high enough because the 
concentration of “Kr in the foils was too low. Output of sources 
using gaseous “Kr, encapsulated in tantalum was adequate for the 
coal dust analyzer although the associated radiation field from “Kr 
gamma rays make these sources inappropriate for application in a 
portable instrument. 


6725 High energy electron irradiation of flowable materials. 
Offermann, B.P. (to Licentia Patent-Verwaltungs-GmbH). US 
Patent 3,974,391. 10 Aug 1976. Priority date 29 Nov 1972, Ger- 
man, Federal Republic of (F.R. ee S 

In order to efficiently irradiate a able material with high 
energy electrons, a hollow body is disposed in a container for 
material and the material is caused to flow in the form of a thin 
layer across a surface of the body from or to the interior of the 
— while the material flowing across the body surface is ir- 

iated. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 6724, 7927 


6726 (REG/G—10.6(9-76)) Guide for the preparation of ap- 
plications for use of sealed sources and devices for the S- 
of industrial es (Nuclear Regulatory Commission, 
—s ne. f SA). Office of Standards Development). Sep 
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This guide provides guidance in the preparation of an i- 
cation for a Nuclear Re Sor Commminn (NRC) license for 
— ~- i ss use oa Sy ates and devices for performance 
of industri i . "Radi ,"’ as used in this guide, 
means the quamiaalios of the aretenee of materials by nondestruc- 
tive methods utilizing sealed sources of byproduct materials. The 
radioisotopes (byproduct materials) most commonly used for 
radiography are cobalt-60 and iridium-192. 


6727 (SAND—74-0001) Thermoradiation treatment of 
sewage sludge using reactor waste fission products. Reynolds, M.C.; 
Hagengruber, R.L.; Zuppero, A.C. (Sandia Labs., Albuquerque, 


roe (USA)). Jun 1974. Contract E(29-1)-789. 38p. Dep. Ss 


The hazards to public health associated with the application 
of municipal sewage sludge to land usage are reviewed to establish 
the need for disinfection of sludge prior to its distribution as a fer- 
tilizer, especially in the production of food and fodder. The use of 
ionizing radiation in conjunction with mild heating is shown to be 
an effective disinfection treatment and an economical one when 
reactor waste fission products are utilized. A program for 
researching and experimental demonstration of the process on 
sludges is also outlined. 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 7718 


6728 (ANSP-M—13) Stress analysis of disconnected struc- 
tures in contact through finite element gaps. Stadter, J.T.; Weiss, 
R.O. (Johns Hopkins Univ., Laurel, Md. (USA). Applied Physics 
Lab.). Jul 1976. Contract E(49-15)-3060. 61p. (DNRA—3060- 
13). Dep. NTIS $4.50. 

A numerical procedure is presented for analyzing thermal 
stress problems of disconnected structures in contact across 
separations or gaps. The new procedure is called SAASGAPS, an 
adaptation of the basic SAAS Ill computer program. The SAAS 
program uses the finite element method and allows analyses of 
plane and axisymmetric bodies with temperature dependent 
a subject to thermal and mechanical loads. A se- 
cant modulus approach with a bilinear stress-strain curve is used 
for elastic-plastic problems. The SAASGAPS version contains all 
of the features of the original SAAS program. A special gap ele- 
ment is used together with a stress invariance principle to model 
the contact process. The iterative procedure implemented in 
SAASGAPS is described. Results are discussed for five problems 
involving frictionless contact. Two of these problems are as- 
sociated with the thermal stress analysis of the heat shield for the 
Multi-Hundred Watt Radioisotope Thermoelectric Generator. 
Input instructions for the program are described in an appendix. 


6729 (DP—1433) Heat transfer in **PuO, fuel spheres. Mel- 
len, J.B. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Sep 1976. Contract E(07-2)-1. 33p. Dep. 
NTIS $4.00. 

Thesis. Submitted to Univ. of North Carolina, Chapel Hill. 

Heat transfer in **PuO, spherical fuel forms was studied for 
varied handling and storage conditions. A mathematical model was 
fitted to known boundary conditions to determine temperature 
gradients within the PuO, for fuel spheres stored in a cooled cra- 
dle. The maximum PuO, sphere temperature can be maintained at 
less than 1300°F during handling and storage of Multi-Hundred 
Watt (MHW) fuel spheres in the Plutonium Fuel Form Facility 
(PuFF) processing cells. During sphere handling (which was 1 
proximated by a sphere ed in a large room) in air or heli- 
um a res, the maximum PuO, temperature remains less 
than 13 until flows decrease to near stagnant conditions. Tem- 
perature differences from the hottest t (at the sphere center) to 
the sphere surface range from 100 to 160°F. During sphere a 
in a cooled cradle with an air atmosphere, the maximum 2 
temperature is about 700°F and occurs just below the surface at 
the top of the sphere. The temperature difference between this 
hottest spot and the re center is about 220°F; temperature 
gradients are relatively uniform throughout the sphere. 


6730 (LA—6360) Numerical simulation of multiconstituent 
diffusion and helium release characteristics of the **PuO, heat 
source used in radioisotopic thermoelectric generators. in, 
B.D. (Los Alamos Scientific Lab., N.Mex. (USA)). May 4 
Contract W-7405-ENG-36. 26p. Dep. NTIS $4.00. 

An analytical model is described that was developed to 
simulate multiconstituent diffusion within a heat source sphere, 
helium generation within a heat source sphere, and helium release 
from the surface of a heat source sphere into the surrounding en- 
vironment. The model represents the first attempt to simulate mul- 
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ticonstituent mass transport using the continuum thermomechani- 
cal theory of mixtures and demonstrates that this theory is a viable 
alternative to irreversible thermodynamics. 


DESIGN AND FABRICATION 


(ANSP-M—14) Evaluating aeroshell materials for the 
MJS/multi-hundred watt heat source. Bennett, G.L.; Hagan, J.C.; 
Tantino, D.C. (Johns Hopkins Univ., Laurel, Md. (USA). Applied 
— Lab.). Jul 1976. Contract E(49-15)-3060. 46p. 
(DNRA—3060-014). Dep. NTIS $4.00. 

In order to evaluate the ibility of improving upon an ex- 
isting aeroshell design for the Multi-Hundred Watt power source, a 
trade-off study was conducted on a variety of candidate aeroshell 
materials. Mariner Jupiter/Saturn mission requirements and 
aeroshell material criteria were established to form a basis for the 
evaluation. Material data searches and reentry analyses were made 
to permit preparation of a quantitative comparison matrix. De- 
pending — the designer’s constraints, either the well-known 
polycrystalline graphites (POCO-AXF-5Q, ATJS) or the more 
= lex composite materials (AVCO 3D C/C, Pyrocarb-406) may 

chosen. 


6732 (BNWL— 1845-25) Pacific Northwest Laboratory quar- 
terly report to ERDA Nuclear Research and Applications Division 
for April—June 1976. Fullam, H.T.; Harmon, K.M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jul 1976. Con- 
tract E(45-1)-1830. 29p. Dep. NTIS $4.00. 

The vs compatibility tests are continuing as 
scheduled. The ‘first set of test couples (1000-hr exposure) were 
removed from the furnaces and sectioned. Analysis of the test 
specimens is now underway. Metallographic examination of the 
nonradioactive specimens has been completed, and evaluation of 
the micrographs indicates that fluoride attack of the TZM, Haynes 
Alloy 25, and Hastelloy C-276 specimens is similar to that ob- 
served in the earlier short-term tests. Thermal aging of Hastelloy 
C-4 Charpy specimens is continuing. The 5000-hr tests have been 
completed and the impact —— of the aged specimens deter- 
mined. The results show a decrease in impact strength of 
specimens aged at 600 and 800°C, confirming the results of the 
1000-hr tests. The dissolution behavior of WESF-produced SrF, 
in demineralized water and natural seawater was measured. The 
dissolution rate of the WESF ™SrF, in seawater was 300 +- 30 yw 
Sr/hr-g Sr present, while the dissolution rate in demineralize 
water was 440 yg Sr/hr-g Sr present. Work continued on the 
preparation of topical reports covering various phases of the pro- 

. A program was started to assist Sandia Laboratories in the 
evaluation of competing technologies for sewage treatment. 


6733 (DPST—76-128-6) Pu fuel form processes. Savannah 
River Laboratory monthly report. (Du Pont de Nemours (E.I.) and 
Co., Aiken, §.C. (USA). Savannah River Lab.). Jun 1976. Con- 
tract AT(07-2)-1. 70p. Dep. NTIS $4.50. 

Progress in the Savannah River **Pu Fuel Form Program is 
summarized. New impurity operating goals were established for H- 
Area B-Line **PuO, which meet all multihundred watt (MHW) 
heat source requirements. All 7**PuO, produced in H-Area B-Line 
in 1976 met the proposed goal limits. Density scans of MHW pel- 
lets showed fewer localized density variations exist for pellets made 
from oxalate-based shards than for — made from larger, 
hydroxide-based shards. Fifteen pellets hot-pressed from feed made 
from five different flowsheets were all within a density range of 5 
percent. **PuO, pellets with acceptable densities and microstruc- 
tures were prepared directly from feed produced by the Pu(IV), 
reverse-strike, oxalate technique. This process is simpler than the 
present MHW process, generates few respirable fines, and 
produces an improved microstructure. The hot press for the PEF 
— satisfactorily during acceptance tests at the vendor's 

p- 
6734 (DPST—76-128-7) Savannah River Laboratory monthly 

: 38Py fuel form (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Jul 1976. Contract 
E(07-2)-1. 30p. Dep. NTIS $4.00. 

Pellets hot pressed from shards made from unmilled powder 
probably develop extensive crack networks because of density 
variations in the hot-pressed pellets. The grain size of heat-treated 
pellets is not only a function of heat-treatment conditions, but also 
of pellet density. Higher pellet densities result in larger grain sizes. 
Direct hot pressing of as-calcined standardized H-Area B-Line 
*Pu0, uced crack-free, high density (greater than 90 percent 
TD) pellets. Grain-boundary tions attributed to helium ag- 
glomeration were observed in high-density regions of 80 per- 
cent dense **PuO, pellets aged longer than 4 to 6 months and 
heated at 1400 and 1600°C. However, no large hole formation was 
observed as is the case with 90 percent-dense pellets. Construction 
of the Plutonium Experimental Facilities is approximately 76 per- 
cent complete. 
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6735 (ORNL/TM—5569) Isotopic power materials de 
ment. Quarterly —— report for June 30, 1976. 
Schaffhauser, A.C. (Oak Ridge National Lab., Tenn. (USA)). Sep 
1976. Contract W-7405-eng-26. 54p. Dep. NTIS $4.50. 

Research progress is reported on: (1) high-temperature al- 
loys for space isotopic heat sources; (2) physical and mechanical 
metallurgy of heat-source containment materials; (3) iso 
brayton system materials support; and (4) space nuclear flight 
systems hardware. (TFD) 


6736 (TES—3069-54) SNAP 19 V Lander system pro- 
gram. Final July 1, 1970—June 30, 1976. (Teledyne Ener- 
— imonium, Md. (USA)). Jun 1976. Contract E(49- 
f%)- 069. 262p. Dep. NTIS $9.00. 
A detailed description of the SNAP 19 battery for the Vik- 
ing Lander is given. (TED) 


6737 Generation of electrical power. Hursen, T.F.; Kolenik, 
S.A.; Purdy, D.L. (to Arco Medical Products Co.). US Patent 
3,944,438. 16 Mar 1976. Filed date 11 Mar 1974. 14p. 

A heat-to-electricity converter is disclosed which includes a 
radioactive heat source and a thermoelectric element of relatively 
short overall length capable of delivering a low voltage of the 
order of a few tenths of a volt. Such a thermoelectric element 
operates at a higher efficiency than longer higher-voltage elements; 
for example, elements producing 6 volts. In the generation of 
required power, the thermoelectric element drives a solid-state 
converter which is controlled by input current rather than input 
— and operates efficiently for a high signal-plus-noise to 
signal ratio of current. The solid-state converter has the voltage 
gain necessary to deliver the required voltage at the low input of 
the thermoelectric element. 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 6533 


6738 (N—76-15590) Survey of hydrogen production and 
utilization methods. Volume 1. Executive summary. Final report. 
Gregory, D.P.; Pangborn, J.B.; Gillis, J.C. (Institute of Gas 
Tec nology. oo. Ill. (USA)). Aug 1975. 4Ip. (NASA- 
CR—144127). NTIS. 

Volume | contains the main findings of the study concern- 
ing the production and use of hydrogen. (LK) 


6739 (N—76-15591) Survey of hydrogen production and 
utilization methods. Volume 2. Discussion. Final Gillis, J.C.; 


Gregory, D.P.; Pangborn, J.B. (Institute of Gas hearts 
Chicago, Ill. (USA)). Aug 1975. 412p. (NASA-CR—144128). 
NTIS. 

The following topics are discussed in detail: 
mands for hydrogen; hydrogen production by electrolysis and the 
cost; manufacture of hydrogen from coal; hydrogen production by 


tential de- 


thermochemical methods; production of hydrogen by 
photosynthetic processes; production by other processes; commer- 
cial technol for hydrogen production; survey of patented 
hydrogen production processes; transmission, storage, and distribu- 
tion of hydrogen; industrial hydrogen utilization; residential use of 
hyd n; h nm as a feedstock for synthetic fuel processes; 
Ts crete avelinoman rect dations (LK) 
6740 (N—76-15592) Survey of hydrogen luction and 
utilization methods. Volume 3. Appendixes. pee Gillis, 
J.C.; Maru, H.C.; Sharer, J.C. (Institute of Gas Tech i 
o- Ill. (USA)). Aug 1975. 194p. (NASA-CR—144129). 
Volume 3 contains the suppetions entitled Special 
Workshop on the Industrial Use of Hydrogen, Standard Industrial 
Classifications for Hydrogen Applications, U.S. Ammonia Plants 
and Their Production, Basic Energy Efficiency and Cost Relation- 
ships for Conventional and enewee oe Ammonia Synthe- 
sis, Survey of Programs on Thermochemical Hydrogen Production, 
and Patented Hydrogen-Production Processes. (LK) 


6741 Production of hydrogen via decomposition of 
aqueous alkali formates. Zielke, C.W.; Rosenhoover, W.A.; Gorin, 
E. (Conoco Coal Deve nt Co., Library, PA). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 21: No. 7, 163-186( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P4. 
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Experimental work is described on a system for the produc- 
tion of hydrogen and hydrogen-steam mixtures via the use of aque- 
ous potassium formate as an intermediate, The system involves 
three basic process steps. The synthesis of potassium formate by a 
noncatalytic reaction of carbon monoxide with an aqueous solution 
containing potassium carbonate and bicarbonate. The second step 
is the catalytic decomposition of the aqueous potassium formate in 
a trickle-phase, fixed-bed system to yield a hydrogen rich gas. The 
potassium formate decomposition products consist of a mixture of 
potassium carbonate and bicarbonate. The third step involves pu- 
rification of the gas from step 2 by absorption of carbon dioxide at 
a reduced temperature using the product aqueous solution from 
step 2. The process may be applied to any carbon monoxide con- 
taining gas and would effect the removal of carbon monoxide from 
the gas and its conversion to a separate stream of pure hydrogen. 
Experimental work on all phases of the process is briefly 
described, but emphasis is placed on the catalytic decomposition 
step. Hydrogen purities of 99 mol percent have been generated in 
this work. Preliminary equilibrium data are also presented relative 
to steps 2 and 3 of the process. 


6742 Hydrogen purifier. Buckley, C.O.; Bunn, J.W. Jr. (to 
Trienco, Inc.). US Patent 3,972,695. 3 Aug 1976. Filed date 12 
May 1975. 10p. 

Pressurized impure hydrogen gas from a hydrogen genera- 
tor, bottled hydrogen, or other source is fed to a separate palladi- 
um purifier unit having an ultrapure hydrogen output for analytical 
use, and the like. A palladium-silver tube is inserted into a jacket 
tube to form a tube assembly which is coiled around a heated 
block. The jacket tube receives the impure hydrogen and the pal- 
ladium-silver tube passes pure hydrogen which is transferred to an 
outlet for use with the gas impurities being discharged at a vent 
end of the jacket tube. 


6743 Hydrogen concentration control utilizing a hydrogen 
permeable membrane. Keating, S.J. Jr. (to Combustion Engineer- 
ing, Inc.). US Patent 3,975,170. 17 Aug 1976. Filed date 13 May 
1974. 10p. 


The concentration of hydrogen in a fluid mixture is con- 
trolled to a desired concentration by flowing the fluid through one 
chamber of a diffusion cell separated into two chambers by a 
hydrogen permeable membrane. A gradient of hydrogen partial 
pressure is maintained across the membrane to cause diffusion of 
hydrogen through the membrane to maintain the concentration of 
hydrogen in the fluid mixture at the predetermined level. The in- 
vention has particular utility for the purpose of injecting into 
and/or separating hydrogen from the reactor coolant of a nuclear 
reactor system. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 6468 


STORAGE 


REFER ALSO TO CITATION(S) 6738, 6739, 6740 


TRANSPORT 
REFER ALSO TO CITATION(S) 6738, 6739, 6740 


6744 Method and for transfer of liquefied gas. Gee, 
D.E.; Worboys, R.V. (to Shell Oil Co.). US Patent 3,962,882. 15 
Jun 1976. Priority date 24 Jul 1973, United Kingdom of Great 
Britain and Northern Ireland (UK). 6p. 

A method and apparatus for transferring a liquefied gas 
(hydrogen, LPG, or LNG) from a first container into a second 
ee without removal of vapor from the second container is 

isc ; 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 6738, 6739, 6740 


OTHER SYNTHETIC AND NATURAL FUELS 


OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 6482, 6483, 6484, 6485, 6486 


6745 (IGT—76-8975) Production of acetylene from 


limestone 
and water. Final wo (Institute of Gas Technology, Chicago, Ill. 
gg May 1976. Contract POBE-76-P-1800. 3p. Dep. NTIS 


The thermal efficiency was evaluated for two processes for 
the production of acetylene from limestone and water. The 
acetylene was to be produced as an alternative fuel. The first 
process required a fossil carbon source and the second process 
required hydrogen. A thermodynamic evaluation showed that the 
production of acetylene using the fossil process is only about half 
as efficient as coal gasification to SNG. The hydrogen process 

uired the destruction of 409.92 kcal of hydrogen to produce 
312.20 kcal of acetylene and therefore unjustified. The fossil 
process might > for the production of acetylene to be 
used as a chemical feedstock. (JSR) 


6746 Correlation of the chemical thermodynamic properties of 
alkane hydrocarbons. Scott, D.W. J. Chem. Phys.; 60: No. 8, 3144- 
3165(15 Apr 1974). 

An internally consistent correlation was made of the extant 
experimental data on the entropy, heat capacity, enthalpy of for- 
mation, and isomerization equilibria of alkane hydrocarbons. Of 
the data selected as reliable, all 41 values of entropy, 98 out of 
100 values of heat capacity, 52 out of 54 values of enthal y of for- 
mation, and all 15 values of enthalpy of isomerization from 
equilibrium data were fitted within the assigned experimental un- 
certainty. Working formulas, tables, and equations are given 
whereby thermodynamic properties for selected temperatures 
between 200 and 1500°K can be calculated for any alkane 
hydrocarbon with a tractably small number of molecular confor- 
mations (say less than or equal to 3* = 81). Compounds with more 
conformations can be included by use of appropriate substitution 
methods. Values so obtained for the entropy, heat capacity, and 
enthalpy of formation at 298.15°K are tabulated for all alkanes C, 
through C,9. Variance-covariance matrices from least squares ad- 
justment of constants provide estimates of the reliability of calcu- 
lated property values. Gaps are noted in the data base that should 
be filled to permit improved correlations in the future. 


6747 Synthesis gas from gaseous CO,-solid carbonaceous fuel 
feeds. Paull, P.L.; Schlinger, W.G. (to Texaco Inc.). US Patent 
3,976,442. 24 Aug 1976. Filed date 18 Dec 1974. 16p. 
This is an improved continuous partial oxidation process for 
roducing synthesis gas or fuel gas from gaseous CO,-solid car- 
maceous fuel feeds. A solid carbonaceous fuel such as finely 
ground coal from a pressurized lock hopper is passed directly into 
a high pressure high velocity CO,-rich gas stream which carries the 
les of coal into a free-flow noncatalytic gas generator where 
y the ial oxidation reaction with a free-oxygen containing gas, 
preferably in the absence of supplemental H,O other than that nor- 
mally present in the reactants, gaseous mixtures principally com- 
prising H,, CO, CO,, and H,O are produced. A CO,-rich gas 
stream is recovered downstream in the process and recycled to the 
ressurized feed system. The CO,-rich stream serves as a carrier 
or the carbonaceous fuel and as a reactant in the reaction zone. 


6748 Sapa from solid carbonaceous fuel. Paull, P.L.; 
Schlinger, W.G. (to _ ees Inc.). US Patent 3,976,443. 24 Aug 
1976. Filed date 18 Dec 1974. 14p. 
This is an improved continuous partial oxidation process for 
roducing synthesis gas or fuel gas from a solid carbonaceous fuel. 
Eiquid CO, and a ground solid carbonaceous fuel such as coal are 
mixed together to produce a pumpable slurry feed. The CO, serves 
as a carrier for the carbonaceous fuel and as a temperature 
moderator, and is preferably obtained by purifying the product gas. 


SOLID WASTE FUELS 


6749 (LBL—4844) Covered energy farms for solar energy 
conversion. Bassham, J.A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Apr 1976. Contract W-7405-Eng-48. 
20p. (CONF-760354—1). Dep. NTIS $3.50. : 

From Conference on ring the sun through bioconver- 
sion; iy cr District of Columbia, United States of America 
(USA) (10 Mar 1976). 
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The reasons for the low efficiency of solar energy conver- 
sion in plants are described in order to clarify the economic fac- 
tors affecting the development of biomass on energy plantations. A 
peepee is made for an energy plantation in the desert covered 
alfalfa 


flatable plastics to prevent water loss. The crop suggested is 

fa as it can be harvested ten or twelve times a year and a very 

high nutritional value protein can be extracted from the leaves by 

pressing. The residue would be burned to generate electricity. The 

combined profits from the sale of protein and from the sale of 

electricity might make this concept economically feasible in a 
society with expensive energy and food. (JSR) 


SOLAR ENERGY 


RESOURCES AND AVAILABILITY 


6750 (CONF-760423—, pp 381-389) Basic relationships to 
determine wind power and solar radiation available from the at- 
mosphere. Carter, E.A. (Univ. of Alabama, Huntsville). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 a 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The National Weather Service has many years of records of 
wind speed and solar radiation from numerous locations 
throughout the nation. The optimum amount of energy contained 
in the wind and solar radiation at these locations can easily be cal- 
culated from these past weather records. One square meter was ar- 
bitrarily selected as the unit area for collection of the energy. A 
method is shown to convert the summarized records to power units 
of watts per — meter. This will provide a measure of the basic 
sun and wind energy in familiar terms. This information and 
a sea may be applied to other situations such as variations in 
jocation, size, and efficiency. (WDM) 


6751 Contribution of the solar aureole to the measurements of 
pyrheliometers. Jeyus, T.H.; Vant-Hull, L.L. (Univ. of Houston, 
TX). Sol. Energy; 18: No. 4, 343-348(1976). 

From ISES International Solar Energy Congress and Exposi- 
tion; Los Angeles, CA, USA (28 Jul 1975). 

The fraction of the intensity measured by a currently manu- 
factured Eppley Normal Incidence Pyrheliometer (N.I.P.), within 
three annular regions of the solar aureole, has been determined 
during 8 days. This fraction was determined by measuring the ad- 
justed voltage difference between the N.I.P. and a modified N.LP., 
divided by a corrected output voltage of the N.I.P. The fraction of 
intensity within the aureole was generally found to have little ef- 
fect on the intensity measured by the N.I.P., even on hazy days. 
The data taken indicates a linear relationship between the fraction 
of the direct beam intensity scattered into the aureole and the total 
extinction coefficient of the atmosphere. 


HEAT STORAGE AND REJECTION 


6752 (CONF-760423—, pe 442-450) Encapsulation of heat- 
of-fusion storage materials. Lane, G.A.; Rossow, H.E. (Dow 
Chemical Co., Midland, MI). Jul 1976. 

From 2. southeastern conference on application of solar 
ry Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A literature search identified over 200 potential phase 
change heat storage materials melting from 10 to . Laboratory 
tests narrowed the field to a group of compounds and eutectics 
recommended for hot faucet water, hydronic heating, forced air 
heating, heat pump application, radiant wall panels, and stored 
cold systems. Several encapsulation methods were studied: 
microencapsulation, encapsulation of powders and granules, and 
macroencapsulation. Microencapsulation of CaCl,.6H,O in 
—— resin was particularly successful and the development of 
wall and floor panels was studied. Macroencapsulation in plastic 
film containers appears promising for heating systems using air as 
the heat transfer medium. 


6753 asus & tn wal pp aoi-4am ren re 1 
energy a temperatures. Marianowski, L.G.; Maru, 
H.C.; Camara, E.H. (Inst. of Gas Tech., Chicago). Jul 1976. 

From 2. southeastern conference on application of solar 
energy, Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 
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Storage of high quality heat in the temperature range of 
850° to 1000°F is required for many applications, including heat 
inputs from solar concentrators and off-peak energy from power 
plants. Considerations of storage volume, material costs, heat 
transfer characteristics suggest that a system based on the latent 
heat of fusion of salt mixtures will provide the best choice for ther- 
mal storage in this temperature range. An examination of the pro- 
perties of various salts and salt mixtures showed that carbonate 
and chloride mixtures are best suited for this purpose. At present, 
no storage system is available for the temperature range of in- 
terest. Further research is needed to establish the technical feasi- 
bility for systems based on the salts mentioned above. 


6754 (CONF-760423—, pp 461-466) Reversible energy 
storage ammoniated salts. Howerton, M.T.; Papazian, H. 
(Martin Marietta Corp., Denver). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A pair of ammoniated salts such as Fe Cl,.nNH; and 
CaCl,.mNHg; can be used as a thermally-driven reversible heat 
pump to accept high-temperature thermal emergy and store it as 
both chemical and near ambient-temperature thermal energy. 
Then, upon demand, the stored chemical energy can be used to 
recover near ient-temperature thermal energy and regenerate 
essentially all of the original thermal energy at close to the original 
temperature. This technique has applications in cyclic processes 
such as solar power plants and heating/cooling systems. 


6755 (CONF-760423—, pp 467-475) Technical and economic 
feasibility of thermal in a solar heating system. Shelpuk, B.; 
Joy, P. Jr. (Radio Corp. of America, Camden, NJ). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A study comparing the technical and economic feasibility of 
specific heating and latent phase change thermal storage systems 
has been completed using hourly calculations of collector, storage 
system, and building load performance from Weather Bureau data 
and system parameters to generate heating season performance 
descriptions. The conclusion reached is that achievement of a large 
heat of fusion is less important than low cost containment and heat 
transfer equipment when considering phase change materials. For 
a solar heating system installed in a residential application in Al- 
buquerque, New Mexico or New York City, there would appear to 
be litt advantage for phase change storage over the water storage 
alternative. 


6756 (CONF-760423—, pp 476-479) Step bey: theory: 
aquifer storage energy. Warman, J.C.; Molz, F.J.; Jones, T.E. 
(Auburn Univ., AL). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The technical feasibility of storing energy in an aquifer is 
being investigated by Auburn University in a field experiment. 
Waste hot water from Alabama Power Company's Barry Steam 
Plant will be pumped into an artesian aquifer, stored, and 
recovered. The field data will be used by the U. S. Geological Sur- 
vey to verify numerical models for the analysis of the transport of 
heat in an artesian aquifer system. 





SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 6914 


PHOTOVOLTAIC CONVERSION 


6757 (ERDA/JPL/1012—76/S) Low-cost silicon solar array 
aes First annual report, Jan 1975—March 1976. (Jet 

ropulsion Lab., Pasadena, Calif. (USA)). 9 Aug 1976. Contract 
NAS-7-100-5101-3. a Dep. NTIS $6.00. 

The Low-Cost Silicon Solar Array Project (LSSA) was 
established to greatly reduce the price of solar arrays by the im- 
provement of manufacturing technology, by adaptation of mass 
production techniques, and by helping achievement of user ac- 
ceptance. The Project's roach includes the development of 
technology, its transfer by industry to commercial practice, the 
evaluation of the economics involved, and the stimulation of mar- 
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ket growth. The activities and ovgnese of the LSSA Project during 
its first year are described in this document which covers all Pro- 
ject activities, with primary emphasis on the technical plans and 
accomplishments. The development of manufacturing technology is 
now and will continue to be performed principally by industries 
and universities. To date, 24 contractors are working on new sil- 
icon-refinement processes, silicon-sheet-growth techniques, encap- 
sulants, and automated-assembly studies. Nine more contractors 
have been selected to perform additional technology investigations 
and their contracts are being negotiated. Additional contracts will 
be issued in the future as promising ideas appear. (WDM) 


6758 (ERDA/JPL/954338—76/2) Determination of a defini- 
tion of solar grade silicon. Third quarterly report, 1 April—30 June 
1976. Christ, M.H.; Gupta, K.P.; Gutsche, H.W.; Hill, D.E.; 
Tucker, W.F.; Wang, M.S. (Monsanto Research Corp., St. Peters, 
x8 eee 1976. Contract NAS-7-100-954338. 72p. Dep. NTIS 


For Jet Propulsion Lab., Pasadena, CA. 

All scheduled experimental crystals have been grown. Anal- 
ysis is about 75 percent complete; solar cell work is about 50 per- 
cent complete. Minority carrier life-time measurements are 90 per- 
cent done. From the results we conclude not only do solar cells 
tolerate certain impurities but cells built in silicon containing con- 
trolled amounts (up to one ppM) of magnesium, manganese and 
nickel, singly or combined, have actually higher-than-baseline per- 
formances. On the other hand, iron, chromium, vanadium and par- 
ticularly titanium, reduce conversion efficiency from slightly to 
catastrophically. The influence of carbon is pe only marginal 
but no doubt is left about oxygen. Oxygen levels about 50 ppM, 
i.e., about 10" atoms/cc reduce device performance definitely. 


6759 (ERDA/JPL/954471—76/1) Novel duplex vapor-elec- 
trochemical method for silicon solar cells. 


c progress report 
No. 1. Kapur, V.K.; Nanis, L. (Stanford Research Inst., Menlo 
Park, Calif. (USA)). Aug 1976. Contract NAS-7-100-954471. 21p. 
Dep. NTIS $3.50. 

It is shown that: Silicon can be produced by heating the 
reactants silicon tetrafluoride and sodium to the relatively low tem- 
perature of 325°C. Silicon can be separated from other reaction 
products (sodium salts) by washing with boiling water. 


6760 Solar cell arrangement for a spin stabilized vehicle. Col- 
trin, R.E.; Eakins, T.C.; McIntyre, J.E. (to Hughes Aircraft Co.). 
US Patent 3,973,745. 10 Aug 1976. Fiied date 30 Oct 1974. 4p. 

A spin-stabilized vehicle comprising a body and three 
deployable panels is described. The inner ends of the panels are at- 
tached to the vehicle body at points equidistant from each other. 
Furthermore, the panel surfaces are covered with photovoltaic or 
solar cells. During transport and ascent of the vehicle, the panels 
are stowed in packages supported on the body of the vehicle. The 
packages are controllably deployed radially of the body in the 
mye of centrifugal force which in effect removes the panels 
tom the —— When ne. the panels extend radially 
from the body of the vehicle. The use of three panels results in a 
relatively small ripple of the power supplied by the cells as the 
vehicle rotates thereby providing a relatively high efficiency of cell 
utilization. In addition, the utilization of panels which radiate radi- 
ally from the body of the vehicle with storage boxes at the outer 
— ends increases the spin moment of inertia improving the sta- 

ility of the vehicle. 


6761 Solar cell with grooved surface. Redfield, D. (to RCA 
a. US Patent 3,973,994. 10 Aug 1976. Filed date 11 Mar 
. 6p. 

A thin layer of active semiconductor material is on the flat 
surface of a transparent substrate. The ite surface of the sub- 
strate is grooved, and is coated with a layer of reflective material. 
Light that passes through the active semiconductor material and is 
incident on the reflective layer is reflected back to the active layer 
at such an angle as to cause the light to be totally internally 
reflected at the surface of the active layer. The angle at which the 
light is reflected back to the active layer is determined by the 
angle of the surface of the grooves. 


6762 Diffusion welded solar cell array. Kennedy, P.B. (to 
ay gal US Patent 3,973,996. 10 Aug 1976. Filed date 4 Mar 

A method is described for mounting and interconnecting 
solar cells to form a solar cell array particularly suited to space ap- 
plications. In the mt invention, the solar cells, which are al- 
—, silver plated on the underside, are diffusion welded to a 
suitably plated polymide film substrate. The attachment area and 
current conductor patterns are provided in the oes on the sub- 
strate and electrical connection of the solar cells is accomplished 
p a ee or diffusion welding directly to the plated pattern on 

substrate. 
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6763 Solar cells and method for making same. Shirland, F.A. 
(to Westinghouse Electric Corp.). US Patent 3,975,211. 17 Aug 
1976. Filed date 28 Mar 1975. 4p. 

Solar cell elements are produced in accordance with the 
present invention in which a Cu,S thin film is epitaxially formed on 
a CdS film by vacuum deposition in a heterojunction forming rela- 
tionship. By a first method a Cu,S layer on the order of 1/100 
micron in thickness is formed on a CdS polycrystalline thin film by 
dipping in a solution of cuprous ions. The CdS film itself is less 
than 5 microns thick and rests on a conductive substrate. After the 
dipping step the Cu,S film is increased to a thickness on the order 
of 1/10 micron by vapor evaporation of an additional amount of 
Cu,S. By a second method both the CdS and Cu,S are entirely 
vapor deposited on a substrate to achieve approximately the same 
final structure as the first method. 


6764 Solar cell with niobium pentoxide anti-reflective coating. 

Revesz, A.G.; Lindmayer, J. (to Communications Satellite Corp. 

oe na US Patent 3,977,905. 31 Aug 1976. Filed date 20 Jun 
. 6p. 

A niobium pentoxide (Nb,O;) antireflective coating for use 

ys a — cell responsive to light in the short wavelength region is 
lescribed. 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 6749, 7726 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 6790, 7433 


6765 (CONF-760423—, pp 365-374) Terrestrial solar ther- 
mal electric power system: development of a model plant. Tani, T.,; 
Sawata, S.; Tanaka, T.; Sakuta, K.; Horigome, T. (Electrotechnical 
Lab., Tokyo). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

As a part of the Sunshine Project which was inaugurated in 
Japan, a terrestrial solar thermal electric power test plant has been 
completed. This model plant consists of a parabolic trough, a 
storage-type heat exchanger with corundum (AlI,O;) as the heat 
storage medium. Compressed air was used as the heat transfer 
medium. The efficiency of the collector was 10 to 32 percent for 
various direct normal radiation in Tanashi, Tokyo, Japan. 


6766 Solar power plant. Drucker, E.R. US Patent 3,979,597. 
7 Sep 1976. Filed date 10 Mar 1975. 6p. 

A solar energy powerplant has a group of tall, vertical 
towers open at both ends and containing a plurality of wind- 
powered impellers mounted in vertically spaced locations within 
each tower, such that thermal updrafts in the tower drives the im- 
pellers. Vertically spaced, radially projecting heating chambers are 
mounted externally on each tower and each chamber has an air 
inlet to admit ambient air and an air outlet into the tower for 
heated air. The heated air entering the tower from the solar heat- 
ing chambers forms an updraft for powering the impellers. The 
heating chambers also contain heat exchange tubes which connect 
with an insulated water reservoir in the base for the towers. 


TOWER FOCUS POWER PLANTS 


6767 (SAN—1111-76-3) Central receiver solar thermal 
power system. Quarterly technical progress report, April 1, 
1976—June 30, 1976. (Boeing Engineering and Construction, 
Seattle, Wash. (USA).). Jul 1976. Contract E(04-3)-1111. vp. 
Dep. NTIS $4.00. 

The objective of this contract is to develop a preliminary 
design of the collector subsystem for a 10 MW/sub e/ solar ther- 
mal power plant. Research experiments are being conducted on 
components, materials and —— hardware to support the 
preliminary design effort. (WDM) 


report No. 2, January-March 1976. (Honeywell, ine., Min 
No. 2, January— . (Honeywell, Inc., Min- 
neapolis, Minn. (USA). og keg Center). 20 Aug 1976. 
Contract E(04-3)-1109. 100p. Dep. NTIS $5.00. 

During the report period, conceptual designs for the collec- 
tor and steam generator subsystem research experiments (SREs) 
were approved, and design detailing began. The thermal storage 
SRE concept was modified through additional analyses and en- 
gineering model experiments and resubmitted for evaluation. 
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Detailed designs for all three subsystems will be submitted durin 


the next quarter. Preparation for SRE testing proceeded throug 
procurement of long-leadtime items and detailed definition of test 
arrangements. Analysis and design of the electrical generation 
= and balance of the plant proceeded essentially on 
schedule. 


6769 ae ay gen Central receiver solar thermal 


power system, l. ; progress report for period ending 
June 30, 1976. (Martin Marietta Corp., Denver, Colo. (USA)). Jul 
1976. Contract E(04-3)-1110. 128p. Dep. NTIS $6.00. 

The major program activities were aimed toward the fabri- 
cation of the three major research experiments and continued 
evaluation of the pilot plant performance and operating modes. 
The detail — were completed early in this period. Effort was 
continued in the evaluation of pilot plant start transients. Both 
warm and hot starts from thermal storage were evaluated as was a 
cold start from the receiver. In the collector subsystem experiment 
the heliostat structures and drive mechanisms were completed and 
delivered. The sensor and associated electronics for the first helio- 
stat were completed as were installation and checkout of the PDP- 
11 computer and control console for the entire collector experi- 
ment. By the end of May the first twenty-five mirror heliostat had 
been erected and was operational. The detail design of the 5 MW 
receiver experiment was completed at Foster Wheeler. In the ther- 
mal storage subsystem the detail design of the experiment was 
completed early in the period. A final selection of the heat trans- 
= media was made with Hitec selected as the molten salt and 

aloria HT-43 selected as the hydrocarbon oil. (WDM) 


OCEAN THERMAL GRADIENT POWER PLANTS 


6770 (COO—2642-3) Deep water pipe, pump, and mooring 
study: Ocean Thermal Energy Conversion program. Final report. 
Little, T.E.; Marks, J.D.; Wellman, K.H. (Westinghouse Electric 
Corp., — e Md. (USA). Oceanic Div.). Jun 1976. Contract 
E(11-1)-2642. 186p. Dep. NTIS $7.50. 

The ocean engineering issues affecting the design, construc- 
tion, deployment, and operation of Ocean Thermal Energy Con- 
version (OTEC) power plants are of key importance. This study 
addressed the problems associated with the conceptual design of 
the deep-water pipe, cold-water-pumping, and platform mooring 
arrangements. These subsystems fall into a natural grouping since 
the parameters affecting their design are closely related to each 
other and to the ocean environment. Analysis and evaluations are 
provided with a view toward judging the impact of the various 
subsystems on the overall plant concept and to provide an estimate 
of material and construction cost. Parametric data is provided that 
describes mooring line configurations, mooring line loads, cold 
water pipe configurations, and cold water pumping schemes. 
Selected parameters, issues, and evaluation criteria are used to 
judge the merits of candidate concepts over a range of OTEC 
plant size from 100 MWe to 1000 MWe net output power. 


6771 (ORO—4915-3) Preliminary research on ocean energy 
industrial complexes: phase I. Hornburg, C.D.; Lindal, B.; El- 
Ramly, N. (DSS Engineers, Inc., Fort Lauderdale, Fla. (USA)). 
— Contract E(40-1)-4915-PHA-1. 342p. Dep. NTIS 


The object of this research was to investigate the technical 
and economic feasibility of developing industrial complexes in con- 
junction with floating Ocean Thermal Energy Conversion Plants. A 
preliminary market analysis covering 30 possible energy intensive 
products classified 12 as high demand, high growth rate. Costs of 
shipping bulk solids and liquids to and from the ocean site will 
amount to | to 5 percent of the product sales price. A total of 25 
individual plants or processes are analyzed. The main process 
selected for concentration and crystallization in the sea chemicals 
complex was the freezing process. The main process used in the 
organic chemicals — complex is the electric arc process. 
Ammonia will be produced from by-product hydrogen. Betailed 

ital and operating cost information is presented. It was con- 
cluded that producing ene intensive products at integrated 
OEICs is technically sound economically viable. (WDM) 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 6795 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 6755, 6788, 6794, 6797 
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6772 (CONF-760423—, 321-325) C directed 
solar with an soleout evacuated ee. 


a Frissora, 
J.R. Jul 1976. 


From 2. southeastern conference on lication of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

An advanced solar heating system utilizing an evacuated, 
selectively coated solar collector with a microprocessor controlled 
hydronic subsystem has been developed and a prototype has been 
incorporated into a private residence at Quogue, —-_ sland, New 
York. The contemporary home of approximately 3 ft. of living 
area has been designed to minimize thermal infiltration losses. 
The 450 ft.? (active area) is oriented south at a 57° inclination and 
is expected to supply 60 to 75 percent of the heating and domestic 
hot water requirement. Auxiliary energy is supplied to a 1000 gal- 
lon fiber-glass storage tank through a copper coil by a propane 
fired commercial hot-water heater. The coil exchanger has a two- 
fold purpose of both supplying supplementary energy and as a pre- 
heat for the domestic hot water supply. The purpose of the 
development is to produce an easily installed integrated con- 
trol/hydronics packaged subsystem when utilizing solar collectors. 
The package described incorporates the electronics, motorized 
valves, pumpe, meters, and pressure regulating valves as well as 
sensor interfaces in a single enclosure. 


(CONF-760423—, pp 326-332) Integration of passive 
solar systems and solar activated dehumidification systems in the 
Houston area. Jenkins, W.R.; Bezman, M.; Way, G.E. (Univ. of 
Houston, TX). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

In most geographic contexts, passive use of solar energy 
alone will not be sufficient under extreme climatic conditions to 
fulfill the user’s comfort needs. Therefore, active solar systems 
must also be implemented. Integration should be implemented 
through a totally balanced design approach in order to optimize 
the building as a whole. The integration process through respon- 
sive design and judicious selection of hardware appears to be the 
proper vehicle for innovative design solutions. This process would 
consist of the design tools, now under yy and a broader 
framework using the performance concept. (WDM) 


6774 (CONF-760423—, pp 340-345) Solutions to problems 
of a "’retrofit’’ solar system. Leeper, D.H. Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

An 1840 ft? house in Owensboro, Kentucky was retrofitted 
with a solar heating system. Design, operational experience, and 
—_ are discussed. Emphasis was placed on the water circuits. 
( ) 


6775 (CONF-760423—, 346-349) Climate based solar 
house design: hot and humid S.C. Scully, D.V. (Total 
Environmental Action, Inc., Harrisville, NH). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A design for a single family dwelling is described that can 
be expected to perform well as an environmental control system 
for hot and humid Charleston, S. C. This performance is a result of 
a design response to climatic factors such as wind patterns, hu- 
midity, solar , careful placement of windows and building 
mass, and the inclusion of an air-type solar heating system. 


6776 (CONF-760423—, 350-355) Applications of solar 
energy: solar powered building. Sherman, H.B. Jr. (CE 
Maguire, Inc., Providence). Jul 1976. 

From 2. southeastern conference on application of solar 
om ; _ Louisiana, United States of America (USA) 
( ; 

fin Proceedings of the second Southeastern conference on 


application of solar energy. 

A discussion is nted of the design parameters, cost fac- 
tors, and experimental data development occasioned by the con- 
struction of a solar red industrial building. The proposed 
building will be built for occupancy by a screw machine company 
and will consist of 25,000 SF of manufacturing and office space. 
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The solar design of the building will provide 72.9 percent of the 
average annual energy of the building from 5,880 SF of flat plate 
solar collector. 


6777 (CONF-760423—, pp 375-380) Weather representation 
wal 4 D.K.; Allen, R.W.; Bazques, E.O. 
(Univ. of Maryland, College Park). Jul 1976. 

From 2. southeastern conference on application of solar 
cnetyy Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The weather statistics are represented using a 5 x 5 joint 
probability density matrix and five constants derived from real 
data. From these, the hourly weather data either on a daily basis 
or a monthly basis can be obtained. System performance of a solar 
powered cooling system using real as well as synthetic data is com- 

red. It is concluded that synthetic data allows inexpensive simu- 
tions and yields satisfactory results. 


6778 (CONF-760423—, pp 390-397) Engineering 

of solar system long term average lormance. Kumar, G.N. 
(Auburn Univ., AL); Morehouse, J.H.; Vachon, R.I.; Dunn, J.R. 
Jul 1976. 

From 2. southeastern conference on application of solar 
onetey, Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A step-by-step method is presented for an engineering pre- 
diction of the long term average performance of a solar heating 
system. The method is used for calculating useful solar heat gain 
for different avd house configurations, various locations, and 
presently available solar collectors used in conjunction with given 
heating load information. Mathematical expressions were obtained 
for the curves given by Liu and Jordan so that hourly insolation in- 
formation could be easily used in a computer p' Manufac- 
turer’s solar collector performance data (efficiency, collector heat 
loss) is used in conjunction with the average hourly insolation to 
predict the useful heat gained. A description of the computer pro- 
gram is presented with a sample output for one location, including 
the auxiliary load requirements. 


6779 (CONF-760423—, pp 404-411) Comparative evaluation 
of solar heating alternatives. Curran, H.M.; Miller, M. (Hittman 
Associates, Inc., Columbia, MD). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar 7. 

An analysis of alternative approaches to the use of solar 
energy for heating ications is presented. Three heat pump con- 
—— are c red as alternatives to direct heat exchange. 

are two configurations of a vapor compression heat pump 
driven by a solar-powered Rankine engine, and a solar-powered 
absorption heat pump. The preferable approaches are shown to be 
the absorption heat pump and the Rankine engine-vapor compres- 
sion heat pump which uses the heat of condensation in the - 
kine cycle as part of the input to the thermal load. 


6780 (CONF-760423—, pp 412-417) Dynamic simulation of 


a solar powered absorption Allen, R.W.; Anand, D.K.; Astiz, 
E.A. (Univ. of Maryland, College Park). Jul 1976. 

From 2. southeastern conference on application of solar 
cnergy, Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

As a step in the development of an overall mathematical 
solar absorption air conditioning model, a simulation model of the 
lithium bromide—water absorption machine has been developed 
which includes the major heat transfer effects and which accepts 
as inputs UA's and the temperature and capacity rate at the water 
ee © SS aa | ee ae ee 
defines a etric the ion of Permissible Designs for 
the simuiction model ny ad at 


6781 (CONF-760423—, 418-423) Superdome solar 
= - Russell, J.L.; Boon, G.H. (General Atomic, San 


, CA). Jul 1976. 
From 2. southeastern conference on application of solar 


energy Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 
In 


Proceedings of the second Southeastern conference on 
application of solar energy. 


SOLAR ENERGY 697 


A proposal to study the feasibility of a solar steam supply to 
power the air conditioning system of the Louisiana Superdome was 
submitted to ERDA by General Atomic Company in coopera- 
tion with the Louisiana Domed Stadium Commission, Curtis and 
Davis and Associates, and the Louisiana Tech Transfer Of- 
fice. Some of the of this ication of energy are 
discussed. ERDA must decide whether this project will serve the 
purpose of a demonstration of solar technology as well as the 
many others under consideration. However, irrespective of that 
decision, the tech described is applicable to industrial 
requirements for a high quality steam supply. 


6782 (CONF-760423—, 424-429) Analysis and . 
formance of a solar heated 5 Etheridge, J.T.; Holines, 
J.R.; —o J.S. (Auburn Univ., AL). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

It is suggested that solar heating of a swimming pool can be 
accomplished by using the pool itself as the solar collector. This is 
done by covering the pool with transparent materials which allows 
short wave radiation to enter the pool during sunlight hours, but 
inhibits convective, evaporative and long wave radiative heat 
transfer from the water. The cover investigated is made of two 
sealed layers of polyvinyl chloride (PVC) separated by 3 to 4 
inches of air space. A mathematical model is developed to analyze 
the solar heated pool system. The model determines the convec- 
tion and conduction heat transferred through the pool cover, long 
and short wave radiation transfer and conduction losses to the 
ground. The results show that for a nominally sized residential out- 
door pool, the water temperature can be = =p esy raised during 
the winter season. These results are verified by data obtained from 
a residential pool with cover installed. 


6783 (COO—2577-10) Design, construction, and testing of a 
residential solar heating and cooling Ward, D.S.; Loef, 
G.O.G. (Colorado State Univ., Fort Collins (USA). Solar Energy 
ey Lab.). Jun 1976. Contract E(11-1)-2577. 113p. Dep. 


The NSF/CSU Solar House I solar heating and cooling 
system became operational on | July 1974. During the first months 
of operation the emphasis was placed on adjustment, ‘‘tuning,’’ 
and fault correction in the solar collection and _ the 
solar/fuel/cooling subsystems. Following this initial check out 
period, analysis and testing of the system utilizing a full year of 
data were accomplished. This report discusses the results of this 
analysis of the full year of operation. (WDM) 


6784 (NSF/RANN/SE/GI—39 1 17/PR/76/2) Optimization stu- 
dies of solar air systems. Final progress re- 
port. Allen, R.W.; Morse, F.H. (Maryland Univ., College Park 
(USA). Dept. of Mechanical Engineering). Jan 1976. Contract 
NSF-G-GI-39117. 102p. Dep. NTIS. $5.50. 

The overall objective of this ay a was to study the effect 
of system options and actual process factors on the performance 
and optimization of a solar ered absorption air-conditioning 
system, including the solar collector and storage. The specific ob- 
jectives were: (1) to perform a detailed thermodynamic cycle anal- 
ysis of the basic and various modified absorption air-conditionin 
systems under steady-state and transient conditions, for a variety o' 
absorbent—refrigerant combinations; (2) to study the effects of 
deviations of actual processes from ideal processes due to tempera- 
ture differences and pressure drops in various components and irr- 
eversibilities due to mixing and separation of the absorbent- 
pe me pair; (3) to exchange information with absorption air- 

itioning industry engineers; (4) to consider both fixed and 
tracking collectors, and to use the results of a detailed collector 
model and develop a simplified model of reasonable accuracy for 
use in the combined system simulation; and (5) to study op- 
timize the —— of the combined collector-absorption 
system on a thermodynamic basis. (WDM) 


6785 CCMS solar energy pilot study. Morse, F.H.; Rose, I.B. 
(Univ. of Maryland, College Park). Sol. Energy; 18: No. 4, 273- 
280( 1976). 

From ISESj International Solar coe Congress and Ex- 
position; Los Angeles, CA, USA (28 Jul 1975). 

The objective of the Solar Energy Pilot Study of the Com- 
mittee on the Challenges of Modern Society (CCMS) of the North 
Atlantic Treaty Organization (NATO) is the exchange of informa- 
tion on the solar heating and cooling systems programs and pro- 
=e participating country so as to encourage the cost-ef- 
lective and practical application of solar energy to heating and 
cooling in residential, commercial, industrial, agricultural, and 
public buildings. The key elements in this information exchange 
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are: (1) the preparation and distribution of special reports, 

repared in an agreed format, on certain projects in the participat- 
ing country, (2) the distribution of relevant and publically availa- 
ble reports concerned with solar heating and cooling systems in 
buildings, and (3) the participation in meetings for the review of 
research, development, and demonstration programs, discussions 
and exchange of information and ideas. In this paper, the CCMS 
Solar red Pilot Study is described and recent activities are 
reviewed. 


WATER HEATING 


6786 (CONF-760423—, pp 333-339) Retrofit solar water- 
m for urban buildings. Larson, D.C.; Narayanan, R.; 
Savery, C.W. (Drexel Univ., Philadelphia). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

Drexel University is currently restoring an eighty-year old 
three-story semi-detached building in order to provide five apart- 
ments for graduate student housing. As part of this restoration a 
solar water-heating system is proposed which will serve as the pri- 
mary system with the conventional system serving as backup. The 
operation of the system was simulated using hourly insolation data 
from New York City for the months of February and August 1969. 
Using current fuel costs a payback period of approximately 18 
years was obtained. 


6787 (COO—2732-1) Technical and economic feasibility of 
solar augmented process steam generation. Final (Thermo 
Electron —_ ~ Waltham, Mass. (USA)). 1976. Contract E(11-1)- 
2732. 195p. Dep. NTIS $7.50. 

A study of the technical and economic feasibility of solar 
augmented process steam generation was performed. This ap- 
proach is analogous to a heat pump that extracts heat from a low 
temperature reservoir (provided by solar energy) and raises its 
temperature to a useful level via mechanical work. The shaft 
power required in the compressor is only one third to one quarter 
of total steam enthalpy for low pressure process steam (100 psig). 
This approach permits the use of low cost flat plate collectors. It 
was concluded that these systems have the potential of yielding 
payback periods of 5 to 8 years and 10 to 15 years for collector 
costs of $5 /ft? and $5/ft?, respectively, depending upon the loca- 
tion. A design study of various components indicated that these 
components are generally available or need only minor modifica- 
tions for steam service. The component selection was largely a 
function of steam generation rate. In general, collector cost was 
the controlling factor. It was also concluded that additional incen- 
tives are probably required for increased utilization of solar energy 
for industrial process steam. 


6788 Combination solar heat collector and awning. Lanciault, 
J.A. US Patent 3,973,553. 10 Aug 1976. Filed date 7 Jul 1975. 4p. 

A combination solar heat collector and awning is disclosed 
as an attachment for a travel trailer or mobile home wherein the 
heat collector panel is extendable to an awning position overlying 
the wall of the vehicle which should be facing toward the sun. The 
heat collector panel has water pipes extending therethrough which 
provide heated water to a tank mounted on the roof of the vehicle 
and connected to the domestic hot water system of the trailer or to 
heat radiators as desired. The heat collector panel is extendable 
and retractable with a cable system which is selectively motor 
operated or hand operated. The total unit when in stored position 
or in position of use has a relatively low silhouette and permits 
passage of the vehicle through normal roadways. 


HEAT ENGINES 


6789 (CONF-760423—, pp 430-435) Central receiver 
systems for i tion pum and cattle feedmill applications. 
Lipps, F.W.; Hil eel a Puniv. of Houston, TX). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

Irrigation pumping and cattle feedmill operations impact the 
U. S. national energy picture men and are ideal candidates 
for solar energy. A typical well requiring 150 HP is considered, 
which can be powere a 37 heliostat central receiver system via 
a Rankine steam cycle. Cattle feedmill operations are concentrated 
in West Texas near Lubbock. The conceptual design of this system 
includes a high pressure water receiver, a hot oil and crushed rock 
thermal storage unit, and a Rankine steam cycle for electric power 
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generation. A 148 heliostat system is proposed. The 37H model is 
the smallest practical tower concentrator system which generates 
600°F. Judging from previous experience the heliostat fields are 
relatively sparse and the diurnal power curves indicate a relativel 
long operating day. Concentration is adequate, and it is conclud 
that there is no present need of a denser field layout. 


6790 (CONF-760423—, pp 436-441) Utilization of solar 
energy for livestock feedmill tions. Strickland, J.H. (Texas 
Tech Univ., Lubbock). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

This paper denies in part, work which has been done 
concerning a preliminary technical and economic feasibility study 
of utilization of solar energy for livestock feedmill operations. The 
typical feedmill produces feed for approximately 30,000 head of 
cattle and requires both process steam and electrical power. Feed- 
mill energy consumption characteristics have been obtained and a 
solar energy system designed to produce approximately 340 KW 
electric ra 2200 KW thermal has been defined and analyzed. 
Estimates of capital costs, maintenance costs, and fuel costs have 
been used in a simple model to assess the economic viability of the 
solar powered system. 


6791 Power-generation system comprising an engine actuated 
by the ex of a liquefiable gaseous fluid. Girardier, J.P. (to 
Sofretes-Societe Francaise d'Etudes Thermiques et d’Energie 
Solaire). US Patent 3,967,450. 6 Jul 1976. Priority date 14 Jun 
1973, France. 8p. 

The power-generation system comprises an engine actuated 
by the ex ion of a liquefiable gaseous fluid within a chamber 
which undergoes a cyclic variation in volume, an evaporator sup- 
plied from a hot source such as a solar or geothermal heat collec- 
tor and a condenser associated with a cold source. A driving fluid 
which is vaporized under pressure in the evaporator is employed at 
least partly for lubrication of the engine, the liquid elements en- 
trained by the vaporized fluid being collected by means of a 
— and conveyed to the engine casing through a drawing-off 
ine. 


6792 Solar-powered pump. Fletcher, J.C.; Kirsten, C.C. US 
Patent 3,972,651. 3 Aug 1976. Filed date 9 Apr 1975. 8p. 

A solar-powered pump particularly suited for intermittently 
delivering a stream of water is described. The pump is charac- 
terized by a housing adapted to be seated in a source of water hav- 
ing a water discharge port disposed above the water line of the 
source, a sump including a valved inlet port through which water is 
introduced to the sump, disposed beneath the water line, a dis- 
placer supported for vertical reciprocation in said housing, an air 

assageway extended between the vertically spaced faces of the 
displacer, a tipple disposed adjacent to the water discharge port 
adapted to be filled in response to a discharge of water from the 
housing, and a line so interconnecting the tipple and the displacer 
that the displacer is moved upwardly in response to a filling of the 
tipple and moved downwardly once water is discharged from the 
tipple. Air above the displacer is expanded in response to solar 
energy impinging on the housing, transferred into pressurizing rela- 
tion with the sump for forcing water from the sump, while the 
sump subsequently is depressurized for charging in a response to a 
lifting of the displacer, and a — of the air in the housing as it 
is displaced to the lower part of the housing. 


6793 Gas dissociation thermal power system. Chubb, T.A. US 
Patent 3,972,183. 3 Aug 1976. Filed date 17 Apr 1975. 8p. 

A gas dissociation solar thermal power system in which SO, 
in a solar furnace is heated by a sun ray reflector. The SO, dis- 
sociates into SO, + O, + absorption of heat. The SO, + O, gas is 
directed through a salt-heat chamber where it recombines into SO, 
and gives off heat. The SO, is directed back to the solar furnace 
and repeats the cycle. Useful heat is taken from the salt-heat 
chamber for operation of an electrical generator or other desired 
equipment. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 6788 


6794 (CONF-760423—, pp 356-364) Effects of selective 
or 


coatings on flat plate solar Ramsey, J.W.; 
Borzoni, J.T. (Honeywell, Inc., Minneapolis). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 
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In Proceedings of the second Southeastern conference on 
application of solar energy. 

An analysis and test program was performed to determine 
the effects of selective absorber coatings and anti-reflection glass 
cover systems on both the collector thermal efficiency and on the 
overall heating and cooling performance capabilities of a flat plate 
collector system. (WDM) 


6795 (CONF-760423—, pp 398-403) Industrial process heat 
from shallow solar ponds. Clark, A.F. (Lawrence Livermore Lab., 
CA). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A shallow solar pond is a black-bottomed body of water 
(e.g., 0.1m (4 inches) deep) which will get hot in the sun. In the 
current applications the water is covered with a transparent plastic 
layer to prevent heat loss by evaporation, and another glazing is 
mounted above with an insulating dead air s in between to 
_— a greenhouse effect to trap the solar heat. Until used, the 

ot water is stored in a reservoir with sufficient insulation to 
prevent appreciable heat losses. 


6796 (COO—0578/34-2) Exposure testing and evaluation of 
solar utilization materials. Semiannual report, May 1, 
1975—October 31, 1975. Gilligan, J.E.; Brzuskiewicz, J. (IIT 
Research Inst., Chicago, Ill. (USA)). 1975. Contract E(11-1)- 
0578. 77p. Dep. NTIS $5.00. 

The initial efforts of a program of research and experimen- 
tal testing is described in which the optical performance of materi- 
als for use in solar energy utilization devices will be determined 
before and after exposure to outdoor weathering tests. Materials 
which are currently in use and others which are being considered 
or developed for these applications will be characterized and ex- 
posed to natural solar radiation. Outdoor testing will be accom- 
plished in Phoenix (Ariz.), Miami (Fla.), and Chicago (lIll.). The 
results of these tests, primarily the effects of outdoor exposure on 
= and physical properties, will be compiled in a handbook, 

long with cost, availability and other pertinent information. These 
data are vital to the intelligent selection of solar utilization materi- 
als, since a knowledge of the cost performance and lifetime 
characteristics of candidate materials will greatly assist the design 
of efficient and reliable solar energy utilization devices. Primary 
accomplishments include the definition of sample requirements, 
specification of test samples and test configurations, formulation of 
acceptance/rejection criteria and contacts with numerous potential 
materials suppliers. 


6797 (NSF/RA/AER—74-24639/F) Workshops on solar col- 
lectors for heating and of Final report. Sargent, 
S.L. (Maryland Univ., College Park (USA). Dept. of Mechanical 
Engineering). Dec 1975. 12p. National Science Foundation, 
Washington, DC. 

Two workshops were held during 1974 on the subject of 
solar collectors for heating and cooling of buildings, under a grant 
from NSF/RANN. The first, at Colorado State University on Au- 
= 23, considered the draft standards, formulated by the National 

ureau of Standards, for testing solar collectors and thermal ener- 
gy storage systems. The second and main workshop was held in 
New York City on November 21-23, in conjunction with the 
Winter Annual Meeting of the American Society of Mechanical 
Engineers. Proceedings were published in July. This report sum- 
marizes the results of the two workshops, gives a breakdown of the 
evaluation form, and makes recommendations for future 
workshops. 


6798 (SAN/1084—75/1) Transparent glass honeycomb struc- 
tures for energy loss control. Final Buchberg, H.; Edwards, 
D.K.; Mackenzie, J.D. (California Univ., Los Angeles (USA). 
School of Engineering and Applied Science). Mar 1976. Contract 
AT(04-3)-1084. 97p. (UCLA-ENG—7625). Dep. NTIS $5.00. 
Stacked arrays of thin-wall glass tubes and corrugated thin 
lass sheets were fabricated and demonstrated to be feasible 
foneycom constructions for solar collector heat loss control. 
Likely design values of honeycomb length and diameter were 
identified within a region limited by temperature difference across 
the hones. by excessive infrared emittance and conduction, 
and by deficient solar transmittance. Experimental and analytical 
performance studies showed that, under comparable conditions, 
glass honeycomb collectors achieve the highest thermal efficiencies 
when compared with single glazed (ALCOA) selective black and 
single and double glazed nonselective black collectors and are the 
most cost effective when the inlet temperature above ambient air 
temperature is greater than approximately 30°C. (WDM) 
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6799 (SAND— 76-8663) and thermal 

of a solar collector with a spherical reflector and a 
tracking absorber. Clausing, A.M. (Sandia Labs., Livermore, Calif. 
(USA)). Aug 1976. Contract E(29-1)-789. 14p. (CONF- 
760832—12). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

A fixed segment of a concave spherical mirror can be used 
to concentrate beam radiation onto a tracking absorber which 
pivots about the center of curvature of the mirror. A ible 
economic advantage of this solar collector over concentrating col- 
lectors with tracking mirrors is reduced mirror cost. The objective 
of the investigation is to determine the potential of this system for 
electrical power production. Special emphasis is given to identify- 


ing the penalty associated with the fixed reflector. The results 
showed appreciable cosine losses even at the best times of the 
year. The overall system efficiency was found to be strongly de- 
pendent on the rim angle, the optical efficiency, the absorber tem- 
perature, and the degree of selectivity of the absorber surface. 


6800 Solar fluid heater. Gallagher, R.G. (to Energy Systems, 
Inc.). US Patent 3,972,317. 3 Aug 1976. Filed date 12 May 1975. 
6p. 


A solar heater for heating a fluid passing through a plurality 
of side by side positioned solar panels is described. The solar 
panels are ened « of heat conducting material with an upper ex- 

d surface covered with a radiant heat absorbing material with 
high heat — characteristics. The panels, conduit, and 
headers are confined within a sealed insulated housing having in- 
tegral, rigid side walls and bottom and at least one transparent 
panel spaced above the solar panels and sealed to the atmosphere. 
Fasteners partially passing through the hinge groove and secured 
to the support members hinge downward at the groove biasing the 
curvi-linear channels against the conduits. (WDM) 


6801 Solar energy collector with moving belt absorber. Al- 
kasab, K.A. (to Universal Oil Products Co.). US Patent 3,972,316. 
3 Aug 1976. Filed date 27 Jul 1975. 4p. 

Solar energy collection device uses a motor driven moving 
endless belt absorber member which is mounted in a glass covered 
collector housing so as to present a flat plate configuration to the 
solar rays. The moving belt progressively increases in temperature 
as it passes through the housing, and is guided, after it is heated, to 
a heat transfer chamber outside the main collector housing where 
its heat can be transferred to a suitable heat transfer fluid. 


6802 Mirrors having stretched reflective sheet materials and 

and apparatus for their production. Penn, F.E.; Fletcher, 
W.B.; Rosa, E.; Perina, J. (to American Velcro, Inc.). US Patent 
3,973,834. 10 Aug 1976. Filed date 26 Mar 1974. 12p. 

A planar mirror is described which has a reflective surface 
of unusually superior quality formed by a metallized thin-film 
reflective sheet material in a stretched condition over a unitary 
frame having a raised integral peripheral ridge extending in an 
endless path therearound. The metallized thin-film sheet material is 
secured to the peripheral marginal portion of the frame on the for- 
ward side thereof thereby maintaining the stretched condition of 
the film over the peripheral ridge in a manner which provides 
uniform tensioning about the periphery of the ridge. A unique ap- 
poms and an improved method of producing such mirrors is also 

isc 3 


6803 Solar heat collector. Patil, P.G. (to PPG Industries, 
Inc.). US Patent 3,974,822. 17 Aug 1976. Filed date 13 Mar 1974. 
14p. 

4 A solar heat collector is disclosed having an outer cover 
plate, an intermediate cover plate and a solar radiation absorber 
mounted in spaced relation to each other by edge packing. The 
edge packing (1) removes moisture from the air space between the 
cover plates and absorber and (2) prevents moisture from entering 
the air space between the cover plates and the absorber. 


6804 Solar collector having minimum edge heat loss. Patil, 
P.G. (to PPG Industries, Inc.). US Patent 3,974,823. 17 Aug 1976. 
Filed date 18 Feb 1975. 8p. 

A solar collector includes (1) an outer glass plate and an in- 
termediate glass plate maintained in spaced relation by a first 
spacer assembly and (2) a solar energy absorber maintained in 
spaced relation to the intermediate cover plate by a second spacer 
assembly and a layer of thermal-insulating material, e.g., cork. The 
layer of cork is provided between the second spacer assembly and 
the marginal edge portions of the absorber to minimize conduction 
heat losses from the absorber to the spacer assembly. 


6805 System for recovering solar and its direct utiliza- 
tion. Bearzi, V. (to Sunlife S.p.A.). US Patent 3,977,601. 31 Aug 
1976. Filed date 14 Apr 1975. 6p. 
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System for recovering solar energy, comprising: collector or 
absorber means for radiant solar energy; a circuit with means for 
unidirectionally circulating the fluid heated by said collector 
means, heat exchanger utilization means traversed by said fluid for 
directly transferring the collected heat to its place of use; and 
means for preventing circulation when operation of the circulation 
control means ceases. 


GEOTHERMAL ENERGY 


6806 (CONF-760222—P1) Proceedings of second geopres- 
sured geothermal —4 conference, Austin, Texas, ay 
23—25, 1976. Volume I. Summary projections. Dorf- 


man, M.H.; Deller, R.W. (Texas Univ., Austin (USA). Center for 
Energy Studies). 1976. Contract E(40-1)-4900. 87p. Dep. NTIS 


From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 
Separate abstracts were prepared for the 5 included sec- 
tions. (MOW) 
tion and 


6807 (TID—3354-R1) Geothermal resources: e 
tion velopment 


— . A y. (Energy Research and 
Administration, Oak Ridge, Tenn. (USA). Technical Information 
Center). Jul 1976. 636p. Dep. NTIS $16.25. 

This comprehensive bibliography contains 5476 citations of 
foreign and domestic research reports, journal articles, patents, 
conference proceedings, and books concerned with the exploration 
and exploitation of geothermal resources. The coverage dates back 
as far as useful references could be obtained and extends through 
June 1976. References are arranged in broad subject categories 
and are made up of complete bibliographic citations. These are 
followed by a listing of subject descriptors used to describe the 
subject content of each reference. Four indexes are included: Cor- 
porate, Personal Author, Subject, and Report Number. Also in- 
cluded is a list of journals from which articles were selected. 


(LBS) 


RESOURCE STATUS AND ASSESSMENT 


USA 
REFER ALSO TO CITATION(S) 6441 


6808 (CONF-760222—P2) Proceedings of second geopres- 
sured geothermal energy conference, Austin, Texas, February 
23—25, 1976. Volume II. Resource assessment. Bebout, D.G. 
(Texas Univ., Austin (USA). Center for Energy Studies). 1976. 
Contract E(40-1)-4900. 36p. Dep. NTIS $4.00. 
From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 
This report describes techniques being used in the assess- 
ment of geopressured geothermal resources along the Texas Gulf 
Coast and defines eal ic procedures for test- or industrial-site 
selection. These approaches have been proven in petroleum ex- 
loration and are applicable in geothermal exploration here in the 
ulf basin and in other sedimentary basins. 


6809 (CONF-760222—P3) Proceedings of second geopres- 
sured geothermal energy conference, Austin, Texas, February 
23—25, 1976. Volume III. Reservoir research and s 
Podio, A.L.; Gray, K.E.; Isokrari, O.F.; Knapp, R.M.; Silberberg, 
LH.; Thompson, T.W. (Texas Univ., Austin (USA). Center for 
rong Studies). 1976. Contract E(40-1)-4900. 388p. Dep. NTIS 

From 2. geopressured thermal ener conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

Separate abstracts were pre for the 4 included sections 
plus the 5 included appendices. (MCW) 


6810 (CONF-760222—P4, pp 105-137) Ground water 
Pe 4 Texas Gulf Coastal Plain. Rios-Castellon, L.; Underhill, G.K. 
From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 
In Proceedings of second ressured geothermal energy 
conference. Volume IV. Surface technology and resource utiliza- 
tion. 


The efficiency of geothermal electric generation ts is 
known to be low while water resources in most geotherm a 
are known to be fully committed. Presented is a survey of the 
water resources of the Texas Gulf Coast. The impact of meaningful 
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amounts of geothermal generation on the water resources are as- 
sessed in terms of subregion and county water resources. Necessa- 
ry resources are identified. 


6811 (ERDA—76-11) Near-normal geothermal gradient 
w . March 10—11, 1975. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA); Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1975. Contract W-7405-ENG-36. 
310p. (CONF-750366—). Dep. NTIS $9.75. 

From Near-normal geothermal radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 

The workshop on Near-Normal Geothermal Gradient was 
devoted to a review of what is known of the geological environ- 
ments which might be suitable for developing geothermal energy 
from dry hot rocks. Particular emphasis was placed on the Eastern 
United States. Separate abstracts were prepared for the eight top- 
ics for ERR and one topic for EAPA. [B] 


6812 (ERDA—76-11, pp 1-17) Introductory remarks. 1975. 

From Near-normal geothermal radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 

In Near-normal geothermal gradient workshop. 

The roles of the U. S. Energy Research and Development 
Administration and the U. S. Geological Survey in the federal 
geothermal program are discussed. The main feature of the federal 
program is the facilitation of commercial geothermal power 
production of 20 to 30 thousand megawatts of electrical power by 
1985, and to encourage substantial direct utilization of geothermal 
heat. ERDA’s program focuses on resource utilization and the ad- 
vance of related technologies, while USGS is largely concerned 
with resource exploration and assessment, LASL’s research pro- 
gram on heat extraction from hot dry rock is also discussed. (LBS) 


6813 (SLA—73-0850) Proposal to investigate a new energy 
source: the direct magma tap. Young, C.W. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jan 1974. Contract E(29-1)-789. 52p. 
Dep. NTIS $4.50. 

The direct magma tap is a concept for extracting thermal 
energy from liquid magma sources lying below volcanoes or other 
geothermal anomalies. The concept involves locating a suitable 
magma source, drilling a hole into the liquid magma, and installing 
a heat exchanger to transfer the heat from the magma to a power 
plant on the surface. This report discusses the concept, its problem 
areas regarding feasibility, and a proposed exploratory develop- 
ment program. 


6814 (SLA—73-0907) Preliminary proposal to investigate a 
mew energy source: direct tap. Barr, G.E.; Zuppero, A.C. 
(Sandia Labs., ag ange N.Mex. (USA)). Nov 1973. Contract 
E(29-1)-789. 29p. Dep. S $4.00. 

The conceptual approach of the proposed direct magma tap 
is to extract thermal energy directly from a local magma source, 
such as from a large molten lava pocket or cell associated with a 
volcanic system. Heat would be continually transferred to a collec- 
tor, possibly a of a set of heat pipes. Natural convective 
flow in the magma cell would circulate the magma around the col- 
lectors in such a way that solidified material should settle to the 
bottom of the chamber. The heat pipes would be connected to a 
secondary heat exchanger connected to a surface system which 
could be a conventional steam power generation system. The 
proposed system would be completely closed so that no leakage of 
water or other working fluids should occur. The advantages of the 
direct magma tap in comparison with other earth heat extraction 
“Les) are noted. A list of volcanic magma sources is given. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


6815 (CONF-760222—P3, pp 83-100) Rock mechanics 
aspects of red geothermal reservoirs: subsurface and sur- 
face echnsie. Tesapnes, T.W.; Gray, K.E. 1976. 


From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume Ill. Reservoir research and tech 

The constitutive equations for rocks are described. Linearity 
is assumed in the stress-strain relationship. Such problems as reser- 
voir compaction, overburden behavior, subsidence, and tempera- 
ture effects are discussed. Some further areas of research concern- 
ing rock mass behavior prediction, laboratory data, interdepen- 
dence with the fluid flow simulation, and field verification are also 
described. (MOW) 
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geobermal syteme, Srey, M.L. (Geological Survey, Menlo Pak 
, M.L. urvey, . 
alif. (USA)). tuk. 2 TIC. . 
Thesis. Submitted to Univ. of California, Berkeley. 
A mathematical model describing the physical Cohavior of 
hot-water geothermal ms is presented. The model consists of a 
set of coupled partial’ differental equations for heat and mass 
transfer in porous media and an equation of state relating fluid 
density to temperature and pressure. The equations are solved nu- 
mericall 7, using an integrated finite difference method which can 
treat arbitrary nodal configurations in one, two, or three dimen- 
sions. The model is used to an natural or cellular convection 
in permeable layers heated from below. Heat and mass transfer as- 
sociated with hot spring systems was analyzed for cylindrical 
(isolated conduit) and plane symmetric (fault plane) models. 
py tod numerical se nem yield non-dimensional relation- 
ips between spring disc! and temperature drop in the spri 
due to lateral conductive heat loss from the spring conduit. For the 
same spring discharge, the fault plane model yields considerably 
greater conductive heat loss and spring temperature drop than the 
cylindrical conduit model. Steady state temperature distributions in 
the rock surrounding the conduit show the effects of this lateral 
heat flow out to distances of one conduit depth. The influence of 
convective motions in this region was investigated as a function of 
rock permeability. Finally, the time required for thermal equilibri- 
um following hot spring development can be estimated as L?/2a, 
where L is the conduit depth and a is the thermal diffusivity of the 
saturated rock. 


USA 
REFER ALSO TO CITATION(S) 6808, 6833 


6817 (ERDA—76-11, pp 85-113) Regional geology as applied 
to resource evaluation. 1975. 

From Near-normal geothermal radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 

In Near-normal geothermal ient workshop. 

The ey be were discussed: southern Appalachian 
geology, northern Appalachian geology, basement rocks of the 
mid-continent and eastern U.S. region, and factors governing the 
geothermal gradient. (MHR) 
6818 (ERDA—76-11, 113-170) Heat producing 
mechanisms. 1975. - 

From Near-normal geothermal radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 

In Near-normal geothermal gradient workshop. 

Evidence is presented that the Adirondack region is un- 
dergoing re uplift. Appalachian tectonics are 
studied by means of distribution of mineral deposits. Sources 
of magnetic heat in the eastern U.S. are discussed. Radiogenic 
mechanisms of producing heat are covered. (MHR) 


6819 (ERDA—76-11, pp 171-214) Hot springs. 1975. 

From Near-normal geothermal radiant work-shop; Washing- 

ton, — of a Esa by Mar 1975 cies 
n Near-no rm ient wor " 

The hyd a the teomal springs of western Virginia 
is described. The en hot springs is discussed with 
emphasis on geothermometry. (MHR) 

6820 (ERDA—76-11, pp 263-292) Road log to several ther- 
mal springs of western Virginia. Gathright, T.M. II. 1975. 

From Near-normal Sere radiant work-shop; Washing- 

Nom. Pith Nesr-normal geothermal gradient workshop. 
n Near- rm lient wor! " 
The road log is Sesigned for familiarization with the - 
ic environment of the thermal springs region of western Virginia. It 
i a route along which exposures of the rock units and 
structures characteristic of the rmal springs region can be 
visited. It relates the distribution of the thermal springs to the ob- 
served bedrock and strucure of the region and makes a 
cursory examination of the relationship between specific thermal 
ing mee Mh ary ag a 1 a Earth ty 
ec tellite) imagery, structu geomorphic fea- 
— on conventional pancromatic aerial photographs. 
( ) 


6821 SAN—1077-4, pp V.1-V.15) 3 po of Susanville 
project ohana sessuvene, ‘Zobel, G.P. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

The geothermal resource and related geological elements 
are examined. Basin margin . breccias, and fractured 
lava flows are considered major targets for geothermal exploration 
in Honey Lake Valley. In the Susanville area, intermontane basalts 
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overlying the Lahontan its may be geothe: i ‘ 
Several Aap oot Hone Lake Valley tee. four 
distinct subbasins containing different thicknesses of sedimentary 
deposits. Five hermal anomalies in Honey Lake Valley are 
known or have been postulated. The Amedee and Wendel anoma- 
lies are considered high temperature sites; the Litchfield and Bald 
Mountain anomalies are considered intermediate temperature 
anomalies; and the Susanville anomally is considered a low tem- 
perature site. 


(USGS-OFR—73-52) Remote sensing in a water- 
Yellowstone National Park, W 


resources study of Montana, 
and Idaho. Cox, E.R. (Geological Survey, Reston, Va. (USA)). Jan 
1973. 47p. TIC. 
This report describes the usefulness of remote-sensing data 
in a water-resources pa | of Yellowstone National Park by 
delineating warm and cool ground-water areas. Remote-sensing 
data from aircraft missions in August 1966, September 1967, Au- 
gust 1969, and May 1970 were compared with reconnaissance, 
) se tgp mapa surveys, and test-hole data. Thermal-water 
ischarge areas can be determined from infrared imagery and 
photography from the aircraft missions. Contrasts on infrared 
imagery caused by differences in vegetative cover, particularly 
between forested and nonforested areas, often mask the effects of 
und-water temperature differences. The imagery, however, 
ows relatively warm and cool land surface in some areas. Color 
and color infrared photog have been useful in reconnais- 
sance. Aerial photographs field studies of snowpack conditions 
indicated the usefulness of aerial per taken during spring 
snowmelt to determine relatively coo a | warm land-surface 
areas. A snowline in Nez Perce Creek Valley corresponds to a 
boundary between cool and warm ground water that was deter- 
mined from augered test holes and ground-temperature surveys. 
Remnants of the snowpack correlate well with cool areas in- 
terpreted from infrared imagery. Relatively cool areas are easier to 
determine from ep oa of snowpack than they are from in- 
frared imagery. Thermal-contour maps could be made from a se- 
ries of aerial photographs or repetitive data from a satellite taken 
during the melting of the snowpack. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


6823 (LBL—4495) Methods for geothermal reservoir detec- 
tion su environments. Case, C.W.; Wilde, P. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 21 
May 1976. Contract W-7405-Eng-48. 77p. Dep. NTIS $5.00. 

For California State Lands Commission. 

This report has been prepared for the California State 
Lands Commission to aid them in evaluating exploration programs 
for geothermal reservoirs, particularly in submerged land environ- 
ments. Three charts show: (1) a logical progression of specific 
geologic, geochemical, and geophysical exploration techniques for 
detecting thermal reservoirs in various geologic environments 
with em is on submerged lands, (2) various exploration 
techniques which can be used to develop specific information in 
geothermal areas, and (3) if various techniques will apply to 
geothermal exploration according to a detailed geologic classifica- 
tion. A narrative in semi-outline form supplements these charts, 
providing for each technique; a brief description, advantages, dis- 
advantages, special geologic considerations, and _ specific 
references. The specific geologic situation will control the explora- 
tion criterion to be used for reservoir detection. General guidelines 
are established which | be of use in evaluating such a program, 
but the optimum approach will vary with each situation. 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 6837 


6824 (COO— 2534-2) Seismological investigation of crack for- 
mation in hydraulic rock fracturing experiments and in natural 


environments. ress oe ber 1, 
1975—August 31, 1976. Aki, K. (Massachusetts Inst. of Tech., 
Com (USA)). Sep 1976. Contract EY-76-S-02-2534. 36p. 
Dep. rs $4.00. 


variety of new seismological methods is being developed 


for determining the structure of a thermal energy source re- 
source re- 


ion. In one h, seismic si nerated in 
- are wtiliaed by interpreting on io tome of the ters of 
a seismic source model. For example, using a fluid-filled tensile 
crack driven by excess pressure in fluid as a model of volcanic 
tremor, formulas are derived which relate seismic observations 
with model parameters, and applied the formulas successfully to an 
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actual eruption in Kilauea, giving a new insight to the magma 
transport in a volcano. Theoretical work is continued on the dif- 
fraction of seismic waves by a crack and it was demonstrated that 
the size and location of a crack can be well determined by particle 
motion near the crack at various frequencies. The method was ap- 
plied to Kilauea Iki and the location of the magma lens was found 
to be in agreement with that estimated by another method. An ex- 
tensive field experiment in Kilauea Iki was carried out with the 
cooperation of USGS and SANDIA, and interesting properties of 
the magma reservoir were revealed by a multiple use of active, 
passive, conventional, and unconventional seismic methods. The 
self-contained, digital event recorder has been developed and suc- 
cessfully tested. 


6825 (ERDA—76-11, pp 215-248) Application of geophysics 
to Appalachian geothermal resources evaluation. 1975. 

From Near-normal geothermal radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 

In Near-normal geothermal gradient workshop. 

The thermal conductivity of rocks is discussed covering the 
general background of conductivity, some of the methods of mea- 
suring conductivity, and some of the problems of sampling for con- 
ductivity in the field. The available heat flow data for the U.S. is 
shown and discussed. Heat flow values for Virginia are covered 
separately. Gravity anomalies in the Appalachians, magnetic sur- 
veys of the eastern coastal plain, and electrical surveys of the 
western U.S. are covered. (MHR) 


6826 (SAN—1077-4, pp IV.1-IV.10) Susanville-Honey Lake 
resource appraisal study. Tomlin, L.T. (Bureau of Reclamation, 
Sacramento, CA). 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

Appraisal studies in 197: 5 by the Bureau of Reclamation of 
eothermal resources near Susanville, California, included thermal 
infrared imagery, geochemical temperature indicators, an electrical 
resistivity survey, and temperature gradients in existing wells and 
test holes. Of five low-resistivity anomalies identified, two with the 
lowest resistivity are in the Wendel-Amedee Known Geothermal 
Resource Area (KGRA). 


6827 (USGS-OFR—76-410) Audio-magnetotelluric data log 
and station location map for Lund Known Geothermal Resource 
Area, Utah. Gardner, S.; Williams, J.M.; Hoover, D.B. (Geological 
Survey, Reston, Va. (USA)). 1976. Sp. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. (WHK) 


6828 Geothermal exploration method utilizing electrical re- 
sistivity and seismic velocity. McEuen, R.B. US Patent 3,975,674. 
17 Aug 1976. Filed date 29 Sep 1972. 16p. 

A method of geothermal exploration is described in which 
the arrival times of reflected seismic waves and voltage differences 
caused by subsurface current flow are detected and processed to 
provide useful estimates of subsurface porosity, pore-fluid resistivi- 
ty and equivalent salinity as functions of position. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 6819 


6829 (BNWL—2094) Geothermal water and gas: collected 
methods for sampling and analysis. Comment issue. Douglas, J.G.; 
Serne, R.J.; Shannon, D.W.; Woodruff, E.M. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Aug 1976. Contract 
E(45-1)-1830. 89p. Dep. NTIS $5.00. 

A collection of methods for sampling and analysis of 
geothermal fluids and gases is presented. Compilations of analytic 
options for constituents in water and gases are given. Also, a sur- 
vey of published methods of laboratory water analysis is included. 
It is stated that no recommendation of the applicability of the 
methods to geothermal brines should be assumed since the intent 
of the table is to encourage and solicit comments and discussion 
leading to recommended analytical procedures for geothermal 
waters and research. (WHK) 


6830 (USGS-OFR—73-113) Reconnaissance for mercury over 
rmal areas of the Imperial Valley, California. Hinkle, M.E.; 


Vaughn, W.W. (Geological Survey, Reston, Va. (USA)). 1973. 6p. 


Nine samples of soil gas and gas from drill holes were col- 
lected over and near two geothermal anomalies in the Imperial 
Valley, California, to measure the possible presence of mercury. 
With the instrumentation used, the smallest quantity of mercury 
that could be detected was 2 nanograms. No mercury was detected 
in any sample. 
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6831 (USGS-OFR—73-187) Distribution and chemical 
analyses of thermal springs in Alaska. Miller, T.P. (comp.). 
(Geological Survey, Reston, Va. (USA)). 1973. 22p. TIC. 

Interest in geothermal systems as potential sources of energy 
has been increasing in the past decade. Thermal or hot springs 
commonly occur as surface manifestation of geothermal systems. 
One of the first steps in evaluating the potential of such systems is 
the compilation of an inventory of known thermal springs and 
available chemical data. The only previous such compilation in 
Alaska has been by Waring (1917) who listed 75 known hot 
springs and 22 chemical analyses; a later world-wide summary by 

aring (1965), which included Alaska, listed a total of 79 thermal 
springs. These publications, both now out of print, are excellent 
summaries of known thermal springs as of about 1963. In the last 
10 years, however, previously unreported occurrences of thermal 
springs have been published in various geologic reports and topo- 
pe maps and additional chemical analyses are now available. 

€ purpose of this compilation, therefore, is to supplement War- 
ing’s earlier reports with the more recent data. In a few cases 
springs reported by Waring have been deleted since later work has 
cast doubt on their existence. Only those springs whose tempera- 
tures are significantly (i.e., 15 to 20°C) above mean annual surface 
temperature have been included in this compilation. 


6832 (USGS-OFR—73-188) Geologic setting and chemical 
characteristics of hot springs in central and western Alaska. Miller, 
T.P.; Barnes, I.; Patton, W.W. Jr. (Geological Survey, Reston, Va. 
(USA)). 1973. 34p. TIC. 

Numerous hot springs occur in a variety of geologic 
provinces in central and western Alaska. Granitic plutons are com- 
mon to all the provinces and the hot springs are spatially as- 
sociated with the contacts of these plutons. Of 23 hot springs 
whose bedrock geology is known, all occur within 3 miles of a 
granitic pluton. Preliminary chemical and isotopic analyses suggest 
the hot springs waters below to two groups. Most of the analyzed 
hot springs appear to have chemical and isotopic compositions in- 
dicating they were derived from deeply circulating meteoric water. 
About 25 percent of the analyzed hot springs show a distinct saline 
character with high concentrations of chloride, sodium, potassium, 
and calcium indicating either much more complex water-rock 
reactions than oman in the other hot springs or the addition of 
another type of water. The present chemical and isotopic data are 
insufficient to determine the source of the constituents of the 
saline hot springs. Chemical geothermometers suggest subsurface 
temperatures in the general range of 100°C to 1 . If the hot 
spring waters have derived their heat solely from deep circulation, 
the waters must have reached depths of 9,000 to 15,000 feet, as- 
suming geothermal gradients of 30°C to 50°C/km. If hot magmatic 
water has been added to the geothermal systems or if dilution or 
mixing has occurred, temperatures of 100°C to 160°Cmay be 
reached at shallower depths. The geologic and chemical data are 
too preliminary to make an estimate of the potential of the hot 
springs as a geothermal resource. The data suggest, however, that 
most of the hot springs of central and western Alaska have rela- 
tively low subsurface temperatures and limited reservoir capacities 
in comparison with geothermal areas presently being utilized for 
electrical power generation. 


EXPLORATORY DRILLING AND WELL LOGGING 


6833 (CONF-760222—P1, pp 13-18) Resource assessment. 
1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume I. Summary and future projections. 

These studies have been centered on the Frio Formation of 
the coastal Texas area. Over 1,500 well logs were used, together 
with micropaleontological and other data, to reconstruct time- 
stratigraphic intervals within the Frio Formation, and to then 
reconstruct depositional environments within each interval. Physi- 
cal parameters have been ascertained from the same well-logs and 
incorporated into these studies, to provide a fairway analysis of 
e— tential  ~_trce, areas. The site selection process is 

riefly outlined. (MOW) 


6834 (CONF-760222—P3, 7-40) Development of i 
From 2. geopressured othermal ener conference; 
Austin, Texas, United States of PR serves (USA) (23 Feb 1976). 
In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and tech ; 
General guidelines, recommendations and cost estimates are 
| seen pore for drilling, completing and testing a well in a Gulf 
oast geopressured geothermal reservoir. 
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well. Silberberg, 


6835 (CONF-760222—P3, pp 57-82) Reservoir fluid sam- 
pling, a analysis for a geopressured geothermal 


From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 

The composition and physical p tties of geothermal fluid 
samples were studied. Among the consitituents dissolved in water, 
of particular interest are methane and light hydrocarbons. The ef- 
fect of a and pressure decreases on the fluid sample is 
discussed for dissolved salts, silica, and gases. Some sampling 
techniques at the hole bottom, well-head, and separator are 
described. (MOW) 


6836 (ERDA—76-11, pp 41-84) Dry hot rock research at 
LASL. 1975. 
From Near-normal geothermal! radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 
In Near-normal geothermal gradient workshop. 
The following topics are reviewed: the experimental pro- 
at the Jemez Mountains, the hydraulic fracturing experiment, 
oan application of the dry hot rock concept to the eastern U.S. 
( ) 


6837 (USGS-OFR—76-85) Geothermal data from test wells 
drilled in Grass Valley and Buffalo Valley, Nevada. Sass, J.H.; 
Olmsted, F.H.; Sorey, M.L.; Wollenberg, H.A.; Lachenbruch, A.H.; 
Munroe, R.J.; Galanis, S.P. Jr. (Geological Survey, Reston, Va. 
(USA); California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1976. 45p. TIC. 

Subsurface thermal observations indicate that Leach Hot 
Springs in Grass Valley, and Buffalo Hot Springs in Buffalo Valley, 
overlie localized upflows of hot water enclosed by relatively im- 
permeable sediments. Upward and downward flows occur el- 
sewhere in Grass Valley, probably indicating a complex system of 
hydrothermal circulation. The rmal data are inadequate to 
determine whether a comparable condition exists in Buffalo Val- 
ley. Deeper test drilling is being planned for both the Leach and 
Buffalo Hot Spring areas to find the depth to which the conductive 
regime extends and to provide further sub-surface data for an 
evaluation of the geothermal energy potential of the prospects. 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 6847, 6848, 6859 


6838 (CONF-760222—P1, pp 47-72) Legal, institutional, and 
environmental. 1976. 

From 2. ressured thermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second ane geothermal energy 
conference. Volume I. Summary and future projections. 

This report is divided into two major sections, Legal 
Scholarship and Legal Support. Scholarship is distinguished from 
rs ge by concentration on abstract analyses of issues which in- 
cl resource definition, ownership, taxation, and multistate 
reservoirs. Support is based entirely on those — tasks called up 
by the technical work scheduled in the areas of Resource Assess- 
ment, Advanced Research and Technology, Institutional and En- 
vironmental, and Resource Utilization. 


6839 (CONF-760222—P5) cong Sy ae geopres- 
sured geothermal conference, Ai , Texas, Fi 
23—25, 1976. Volume A al, institutional, and en 
Vanston, J.H.; Elmer, D.B.; Gustavson, T.C.; Kreitler, C.W.; Let- 
low, K.; Lopreato, S.C.; Meriwether, M.; Ramsey, P.; Rogers, K.E.; 
Williamson, J.K. (Texas Univ., Austin (USA). Center for Energy 
Studies). 1976. Contract E( 40-1 )-4900. ae Dep. NTIS $11.00. 
From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 
Three separate abstracts were prepared for Volume V of 
the Proceedings of the Conference. Sections are entitled: Legal Is- 
sues in the Development of Geopressured—Geothermal Resources 
of Texas and Louisiana Gulf Coast; The Devel nt of Geother- 
mal Energy in the Gulf Coast; Socio-economic, Dem ic, and 
Political Considerations; and Geothermal Resources of Texas 
Gulf Coast—Environmental Concerns arising from the Production 
and Disposal of Geothermal waters. (MCW) 


6840 (CONF-760222—P5, pp vp, Part 1) Legal issues in the 
of -gcathermal 


t resources of Texas and 
Lovlstens Gulf Cc Elmer, D.B.; Rogers, K. 1976. 
From 2 red rmal ener; 


. geopressu conference; 
Austin, Texas, United States of America (USA) (2 


‘eb 1976). 
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In Proceedings of second geopressured geothermal energy 
conference. Volume V. Legal, institutional, and environmental. 

The legal issues are discussed in two areas: legal scholarship 
and legal support. Scholorship is distinguished from support by 
concentration on abstract analyses of issue that include resource 
definition, ownership, taxation, and multistate reservoirs. Support 
is based entirely on those legal tasks called up by the technical 
work schedule in the areas of Resource Assessment, Advanced 
Research and Technology, Institutional and Environmental, and 
Resonance Utilization. legal section will, in the future, make 
recommendations and implement procedures designed to assist in 
the rapid and orderly development of the resource. The PERT 
(Program Evaluation Review Techniques) chart for sequencing of 
legal scholarship and support tasks is included. An oral presenta- 
tion on geothermal resources in Texas, a resource model for the 
resource utilization section, and some excerpts from legislation 
ae to geothermal energy are provided in an Appendix. 
( ) 


6841 (CONF-760222—P5, pp vp, Part 2) Development of 
geothermal energy in the Gulf Coast: socio-economic, * 
and considerations. Letlow, K.; Lopreato, bah 
Meriwether, M.; Ramsey, P.; Williamson, J.K. 1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume V. Legal, institutional, and environmental. 

The institutional aspect of the study attempts to identify 
possible effects of geothermal research, development, and utiliza- 
tion on the area and its inhabitants in three chapters. Chapters I 
and II address key socio-economic and demographic variables. The 
initial chapter provides an overview of the area where the resource 
is located. Major data are presented that can be used to establish a 
baseline description of the region for comparison over time and to 
delineate crucial area for future study with regard to geothermal 
development. The chapter highlights some of the variables that 
reflect the cultural nature of the Gulf Coast, its social charac- 
teristics, labor force, and service in an attempt to delineate possi- 
ble problems with and barriers to the development of geothermal 
energy in the region. The following chapter focuses on the local 
impacts of geothermal wells and power-generating facilities using 
data on such variables as size and nature of construction and 
operating crews. Data are summarized for the areas studied. A 
flow chart is utilized to describe research that is needed in order to 
exploit the resource as quickly and effectively as possible. Areas of 
interface among various parts of the research that will include 
—-? of data between the social-cultural group and the institu- 
tional, legal, environmental, and resource utilization groups are 
identified. (MCW) 


6842 (SAN—1077-4, pp XIII.1-XIII.10) Definition of an in- 
stitutional structure. Cady, D.P.; Jeskey, J.C. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

The rationale and procedures used in selecting and structur- 
ing the candidate SGEP administrative vehicle are described. The 
institutional structure is bounded not only by legal considerations 
but is more stringently constrained by fundamental needs of the 
community. Criteria and considerations for the planning of local 
ordinances have also been included. 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 6842, 6853, 6859, 6861, 6873, 
6876, 6881 


6843 (CONF-760222—P3, pp vp, App. II) Geothermal well 


data. 1976 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 

Drilling and completion cost estimates are given for well 
depths of 14,000, 16,000, and 18,000 feet, and production tubing 
sizes of 4'/,, 5"/2, and 7 in. 


6844 (CONF-760222—P4, pp 27-53) Net energetics analysis. 
Carlson, R.A.; Underhill, G.K. 1976. 

From 2. ressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume IV. Surface technology and resource utiliza- 
tion. 


Net energy analysis of the fuel and power plants was used to 
evaluate the attractiveness of geopressured geothermal power 
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. 


generation alternatives in relation to western hydrothermal 

resource generation, western low-sulfur coal-fired power genera- 

tion, and Eriefly, nuclear fission power generation. The concepts of 

net energetics —. the assumptions and details of the analyses, 
55-103) 


and the results conclusions are presented. 
6845 (CONF-760222—P4, Economic analysis. 
Riemann, C.F.; Rios-Castellon, L.; Underhill, G.K. 1976. 

From 2. ressured geothermal ener; conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 


In Proceedings of second ou a sige geothermal energy 
conference. Volume IV. Surface technology and resource utiliza- 


The estimated capital costs, estimated operations and main- 
tenance costs, and estimated revenues are used to prepare 
economic analyses. Both present worth and the more traditional 
levelized consolidated balance sheet are used to evaluate and com- 
pare a geothermal generation and western low-sulfur 
coal- generation. 


6846 (SAN—1077-4, pp I.1-1.6) Susanville Geothermal Ener- 
gy a overview. Longyear, A.B. 13 Jul 1976. 

n Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

The Susanville Geothermal Energy Project (SGEP) has 
produced engineering procedures and economic modeling tools as 
aids for communities in planning for the development and use of 
geothermal energy. These tools have been developed based upon 
the needs and characteristics of Susanville, California, and eight 
other communities in six states. The rationale for structuring of in- 
stitutional and financial vehicles has been included. Project and 
financial planning for a community geothermal utility system for 
industrial, commercial and residential users is offered as a guide to 
other communities. 


6847 (SAN—1077-4, PP II. 1-11.16) Susanville project require- 
—_— Edson, D.A. (VTN Consolidated, Inc., Irvine, CA). 13 Jul 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

The Susanville Geothermal Energy Project Study Area may 
be characterized as a typical small U.S. east slope community as to 
its socio-economic base. Its economy is heavily dependent -on 
forest products, agriculture and ranching and government employ- 
ment at all levels. Employment is highly seasonal with unemploy- 
ment figures as high as 24 percent. Its remoteness from major mar- 
kets, compounded by inadequate rail and air service represent 
potential growth barriers. Present energy sources are expensive 
and unreliable. Conversely, these very factors tend to enhance the 
desirability of a broad based use of geothermal energy, if this 
resource can be properly developed lt controlled. The availabili- 
ty of trained labor, favorable planning and governmental attitudes 
and attractiveness of the area are —- assets. Preliminary in- 
vestigation has indicated that Agribusiness, discussed in another 
paper, Forest Products, Space Heating, and ibly Power 

eneration, may be potential areas of geothermal development. 


6848 (SAN—1077-4, pp XII.1-XII.34) Socio-economic model. 
Gardner, R.J.; Whitney, -H. (Williams-Kuebelbeck and As- 
sociates, Inc., Marina del Rey, CA). 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical —e. 

The Socio-Economic Model has been designed to enable the 
user communities to project the community-wide impacts of 
proposed industrial —— related to the utilization of the 

thermal resource. The Model has been prepared in a handbook 
‘ormat to facilitate its use. 


6849 (SAN—1077-4, pp XVI.1-XVI.14) Characteristics of 
nine communities geothermal utilization. Longyear, 
A.B. . ~~ ios sila rkshop 

n Susanville Geothermal Ener; Project. Wo 
proceedings final technical report. 4 

The Utilization Panel, composed of Replicable Communi- 
ties, was formed as a means of expediting the transfer of technolo- 

from the SGEP to other communities. Panel member communi- 

ties were selected on the basis of having characteristics different 
than those of Susanville. These differences were used to assure 
that the ————s and economic modeling procedures would be 
developed having a wide range in lication. A Newsletter has 
been published quarterly to further disseminate project results. An 
industrial geothermal laboratory has been evaluated and formation 
steps initiated. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 6839 
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6850 (CONF-760222—P4, pp 183-191) Brine disposal. 1976. 

From 2. geopressured geothermal ene conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second a em eothermal energy 
conference. Volume IV. Surface techno resource utiliza- 
tion. 

The quantities of geothermal brines “ “© for meaningful 
electric power generation is enormous. work rted 
represents a preliminary investigation of this serious problem; the 
alternatives currently available are discussed and some implications 
of each choice are presented. 


6851 (CONF-760222—P5, pp vp, Part 3) Geothermal 

<me e wag enw fey geothermal Kr tl 
from the and d waters. Kreitler, 
C.W.; Gustavson, T.C. (Texas Univ., Austin). 1976. 

From 2. ressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume V. Legal, institutional, and environmental. 

An attempt is made to foresee areas of general environmen- 
tal concern that will arise during exploration for and development 
of geopressured-geothermal resources on the Texas Gulf Coast. 
Disposal of hot saline water and potential subsidence and faulting 
of the land surface that may result from geothermal-water produc- 
tion are major concerns. The geol of the area is briefly 
discussed followed by detailed discussions on geothermal fluid 

i ; potential subsidence and fault activation; and natural 
geothermal fairways. Geothermal resource produc- 

tion facilities on the Gulf coast of Texas could be subject to hur- 
ricane or storm-induced flooding, winds, coastal erosion, or expan- 
sive soils. None of these hazards is generated by geothermal 
resource production, but each has potential for damaging geother- 
mal production and disposal facilities. Production of fluids from 


geo-pressured geothermal reservoirs will result in reservoir pres- 
sure declines and subsequently in compaction of sediments within 
and adjacent to the reservoir. The magnitudes of environmental 
impact of subsidence and fault activation varies with current land 
use; the greatest impact would occur in urban areas, whereas rela- 
— impacts occur in rural, undeveloped agricultural areas. 
( ) 


6852 (SAN—1077-4, pp XV.1-XV.29) Environmental con- 
siderations. Bell, R.B. (VTN Som. Irvine, CA). 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

Environmental considerations related to geothermal energy 
development in the Honey Lake Valley basin discussed include (1) 
water resources, (2) air quality, (3) ecological aspects, (4) sub- 
sidence and (5) seismicity. The application of best practicable sit- 
ing, facility design, waste management and environmental monitor- 
ing technologies can be utilized to avoid significant impact. 
Baseline monitoring programs should include geophysical 
(subsidence, seismic and reservoir rock stress determinations for 
injection zones), meteorological, water and air quality, and biologi- 
cal-ethological studies especially for waterfowl in sensitive en- 
virons. 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 6850, 6929 


6853 (CONF-760222—P1, pp 25-45) Resource utilization. 
1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second ——— geothermal energy 
conference. Volume I. Sum and future projections. 

Resource utilization studies focused on preliminary concep- 
tual design of commercial-scale electric generation plant, prelimi- 
— conceptual —— “* pilot _ —— —_. and 

relimi conceptu: of a test facility. Supportin 
Sesaechh dasanets considered Yadustrial utilization of wellhead | 
power plant effluent fluids, economic and net energetic analysis of 
commerical-scale generation units, —— water pricing, cool- 
ing water availability and general water resources, fluid 
disposal tech and economics. Overall objective of these stu- 
dies was to lish the economic and technical feasibility of 
utilization and to determine cost and time schedules to implement 
the recommendations arising out of the research results. 


6854 (CONF-760222—P1, pp 73-82) Recommendations for 
future research and : scope-of-work, cost estimates, and 
time schedule. 1976. 


From 2. othermal ene 


eopressured conference; 
Austin, Texas, United States of albedian (USA) (2 


‘eb 1976). 
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In Proceedings of second ressured geothermal energy 
conference. Volume I. Summary and future projections. 

A management program for future geothermal research is 
proposed. The of work for the US Gulf Coast Geopres- 
surized Geothe Energy to implement the rapid 
utilization of the resource is outlined in tables and figures. Time 
schedules for the various major activities leading to a pilot plant 
are given. (MOW) 


6855 (CONF-760222—P4) Proceedings of second geopres- 
sured geothermal A T F 
23—25, 1976. Volume IV. Surface yp pave Mi pond 


tion. Underhill, G.K.; Carlson, R.A.; Clendinning, W.A. (Texas 
Univ., Austin (USA). Center for Energy Studies). 1976. Contract 
E(40-1)-4900. 396p. Dep. NTIS $10.75. 

From 2. geopressured geothermal energy conference; 
nee exas, United States of America (USA) (23 Feb 1976). 

te abstracts were for the eight c’ ts for 

ERA one chapter for BABA Included in we ms gy the 
reports of two subcontractors on the flashed steam and binary-fluid 
systems which are discussed at length in the chapters. (MHR) 


(CONF-760222—P4, pp 5-17) Preliminary conceptual 
of commercial geopressured geothermal electricity generation 


; - geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 
In Proceeaings of second geopressured geothermal energy 
conference. Volume IV. Surface technology and resource utiliza- 
tion. 


The results of studies by two subcontractors—which result 
in preliminary conceptual designs of electricity generation plants 
using a model geopressured geothermal resource are presented. 
The cycle and process studies lead to preliminary cycle and 
process selection and to conceptualization of design and costs for 
plants in the 25 MW(e) [net] class. This size seems consistent with 
the resource assessment data. The conversion systems studied are 
the flashed steam and the binary-fluid systems. 


6857 (CONF-760222—P4, 19-25) Preliminary 
design of commercial pected , Ber rod b- fuel plants. 1976. 
From 2. geopressured geothermal ene conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 
In Proceedings of second geopressured geothermal energy 
conference. Volume IV. Surface technology and resource utiliza- 
tion. 


Knowing the model resource and the power plants’ fluid 
flow requirements allowed the preliminary conceptual design of 
fuel plants. a and reinjection well characteristics 
necessary to produce and dispose of the geothermal fluids are 
noted. Assumptions were made for well spacing in both the 
production and reinjection well-fields and then gathering and 
disposal systems were designed to deliver the required flow of 
fluids. Processes deve for methane processing and brine 
processing were translated into fuel processing plant preliminary 
conceptual designs and costs. 


6858 (CONF-760222—P4, pp 193-199) Technology maturity 
and technology development. 1976. 


From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured rmal energy 
conference. Volume IV. Surface technology and resource utiliza- 
tion. 


The important economic and technical problems associated 
with the geopressured geothermal resource and its utilization are 
presented. A research and development plan aimed at evaluating, 
mitigating, and/or eliminating these problems is formulated. Pro- 
pace deat ical facilities to execute the required research and 

velopment are suggested and discussed. 
= CS a Geothermal Energy ee 
technical report. —— -B. 
(Ene esearch Development Administration, Washington, 
D.C. (USA). Div. of Geothermal Energy). 13 Jul 1976. Contract 
E(04-3)-1077. 249p. Dep. NTIS $8.00. 
for the 16 papers 


te were 
presented in ERA; 10 are included in EAPA. (WHK) 


6860 (SAN—1077-4, ap Kt) eetetn & aan 
and economic modeling. Edson, D.A. (VTN i , Inc., 


iron CA). 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 

ings final technical report. 

A modeling concept is described which incorporates both 
engineering and socio-economic impact modeling elements. The 
technique Suggested is designed to serve as a practical tool for use 
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by local decision makers in evaluating rmal options. Two 
= examples are included to confirm the validity of the 


6861 (SAN—1077-4, pp XI.1-X1.13) Electric conversion 
oe a es Bene : Jul go 
n Susanville Geo’ nergy ject. Workshop 

proceedings final technical report. if 

_._ This study provides data to determine the economic feasi- 
bility of an electric plant as part of a Thermal Utility System for 
low to moderate temperature geothermal resources. The equip- 
ment and plant costs are correlated to size factors based on exist- 
ing power plant data or equipment manufacturers’ data. Instead of 
a detailed cost estimate for construction from the drawings and 
specifications of a completely designed plant, this study uses an ap- 
proximate cost estimating technique for desi imization based 
on major plant concepts, gross features of plant, and the im- 
portant design variables. 


6862 (SAN—1077-4, pp XVIL1-XVIL9) Susanville Geother- 
mal Utility System. Longyear, A.B. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

Program planning has been conducted in support of the 
SGEP for the current phase and for a plan for a community 
= wy! system. The rationale behind the planning has 

nm included for use by others. Planning is detailed for the 
financing (including application for an ERDA guarantee) for the 
a unit of the Susanville Geothermal Utility System 
( ). 


DESIGN AND OPERATION 


6863 (SAN—1077-4, pp VIII.1-VIII.12) Hydrothermal elec- 
tric power conversion systems. Olson, G.K.; Breindel, B.; Mah, 
C.S.; Harris, R.L. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

The purpose of the electric power conversion task of the 
Susanville Geothermal Energy Project (SGEP) was to determine 
the cost of the power plants considered for inclusion in a total 
thermal utility , by a review of the state-of-the-art in can- 
didate plants working fluids, by defining the important system 
design variables and components, 4 defining the limits of energy 
conversion efficiency, and by developing a cost estimation model 
for the candidate plants. The conversion of the thermal energy in 
the geothermal hot water (brine) to electricity for geothermal 
water in the 225 to 400°F temperature range is discussed. A brief 
introduction to power plant design is provided to define the terms 
and parameters evaluated. 


6864 gato Ag rpg ta * es 
Greene, C.K. US Patent 3,975,912. 24 Aug 1976. Filed date 25 
Nov 1974. 8p. 

A method and apparatus for practicing the method for the 
transfer of geothermal energy and for its use in the production of 
power are described. An energy extractor is placed within each of 
two wells (or within each well of two groups of wells) in such 
manner that the steam created by a geothermal aquifer into which 
the well is drilled creates power by passing over the energy extrac- 
tor in one well (or group) and the steam is further beyond 
the energy extractor within the well and brought out of the well 
for further er generation, and, in which the condensate returns 
to the aquifer through the second well, and, wherein a reversible 
flow arrangement is provided whereby the steam may be alternate- 
ly taken from the second well (or group) and utilized, with the 
condensate going back to the first well (or group) in such manner 
that solids ited within each well are alternately eliminated, 
and the heat of the aquifer is uniformly maintained. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 7433 


6865 Method for a, mechanical from geother- 
mal brine. Sherwood, T.K. (to Union Oil Co. of California). US 


Patent 3,972,193. 3 Aug 1976. Filed date 1 Jul 1975. 12p. 

A method for producing mechanical energy from geother- 
mal brine is described. The brine is flowed successively through a 
series of flash stages which are maintained at successively lower 
pressures so that the brine is partially flashed to vapor in each 
stage, a working fluid is countercurrently flowed through the series 
successive flash stages in indirect heat exchange with the vapor 
uced in each stage so that the vapor condenses in each flash 
and the working fluid is progressively heated as it passes 
the series of stages. The heated working fluid is util- 

ized in a engine for the production of mechanical energy. 
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6866 Throttling means for geothermal streams. Sprankie, R.S. 
(to Hydrothermal Power Co., Ltd.). US Patent 3,977,818. 31 Aug 
1976. Filed date 17 Jan 1975. 6p. 

A helical screw expander for deriving energy from geother- 
mally heated water is described. The expander includes a pair of 
helical rotors with helical structures fitted in an expansion 
chamber. The geothermally heated water is introduced into said 
chamber through a throttle port located at an end face of the ex- 
pansion chamber, whereby precipitation which occurs as a con- 
sequence of reduction of pressure and temperature is formed in 
the expansion chamber where the helical rotors dispose of it. The 
throttle is preferably adjustable, and also preferably forms a sub- 
stantially isentropic converging nozzle which discharges fluid at the 
helical structures. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 6843 


6867 (CONF-760222—P1, pp 19-23) Well design and reser- 
voir research and technology. 1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume I. Summary and future projections. 

These studies concentrated on research in the following 
areas: well design, well completion technology, data acquisition, 
reservoir simulation studies, fluid sampling and analysis, rock 
mechanics research, and heat transmission in wellbores. The con- 
clusions from this research are given along with recommendations 
for future research. (MOW) 


6868 (CONF-760222—P3, pp vp, App. I) Sample application 
to test site No. 1, Kenedy Co. 1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 

In order to satisfy the objective of outlining the preliminary 
plan and schedules as well as obtaining representative costs for 
drilling a geopressured geothermal well the guidelines have been 
applied to one of the possible test sites identified by the Resource 
Assessment Phase I of the project. The specific site is the Arm- 
strong lease in the Candelaria Field in Kenedy County, Texas. Off- 
set well information including bit records, drilling fluid programs, 
formation pressure encountered and casing programs for the Arm- 
strong No. 20 and No. 22 wells are presented. Based on this infor- 
mation a preliminary drilling program has been prepared. Well 
completion and production considerations were taken into account 
in the preparation of the drilling program. A brief description of 
drilling operations is also included to clarify the terminology used. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


6869 (ORNL/TM—5649) Precipitation and scaling in dynam- 
ic geothermal systems. Bohlmann, E.G.; Shor, A.J.; Berlinski, P. 
(Oak Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W- 
7405-eng-26. 5Op. Dep. NTIS $4.50. 

A dynamic loop facility for studying scaling in simulated 
geothermal brines—under conditions such as will be encountered 
in engineering scale heat transfer equipment is being constructed. 
The first phase of the program consists of two principal efforts: (1) 
modification of an existing 100 gpm titanium loop to provide the 
engineering scaling test facility and (2) operation of an approxi- 
mately 1 gph once-through (experimental) system to provide 
design data for titanium loop modifications to provide experience 
with scale formation and characterization. This experience is being 
used in planning the scaling studies to be conducted in the dynam- 
ic loop facility. The status of the project is described. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 6868 


(CONF-760222—P3, pp 101-161) Aspects of numerical 
simulation of future performance of geopressured geothermal reser- 
voirs. Knapp, R.M.; Isokrari, O.F. 1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 
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Differential equations describing momentum and energ 
conservation in ames geothermal reservoirs are devel 
Such reservoirs are known to be abundant in the Gulf Coast region 
of the United States. Effects considered in the development of 
these equations include heterogeneous and anisotropic porous 
media, water influx from adjacent compacting shales and clays, 
and reservoir rock compaction as a result of reservoir fluid 
withdrawal. The equations describe the behavior of the water and 
gas phases in the reservoir fluids and the behavior of the rock 
matrix. Constitutive equations describing the effects of pore pres- 
sure changes on reservoir parameters are also presented. The 
equations can serve as the basis for development of computer 
models of the geopressured geothermal reservoirs. One such model 
is described. This model simulates momentum conservation of the 
water phase in geopressured reservoirs. Finite difference 
techniques are used to solve this equation. Simulation studies of a 
hypothetical geopressured reservoir demonstrate the difficulties of 
determining reservoir parameters from short term single well tests. 
However, they do indicate that such reservoirs are capable of 
sustaining fluid production for a number of years at significant 
rates. 


6871 (CONF-760222—P3, pp vp, App. III) Temperature dis- 
tribution and pressure losses in a geothermal well. 1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 

This study covers two basic problems; (1) temperature dis- 
tribution; and (2) pressure drops in a geothermal well. Pressure 
drop calculations depend on the computed temperatures. The tem- 
perature computations were made by using Ramey’s technique. 
Pressure computations were made by following formulas given in 
Streeter. At the end of these two steps the amount of natural gas 
released by hot water is computed. The theory is developed in the 
theory section. An example follows the theory. Finally, computer 
program is placed into the appendix. 


6872 (CONF-760222—P3, pp vp, App. IV) Advancements in 
uncased-hole wireline-formation-tester techniques. Schultz, A.L.; 
Bell, W.T.; Urbanosky, H.J. (Schlumberger Well Services, 
Houston, TX). 1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 

Substantial improvements in technique have been effected 
through the development of a tester with a multiple-set capability. 
The new Repeat Formation Tester can be set any number of times 
in the well; this permits the operating engineer to ‘’pretest’’ or 
"'probe’’ the formation for the more permeable zones and to 
check for adequate seal before attempting a fluid sample. Other 
improvements include the ability, while in the well, to record any 
number of pressure measurements rapidly, and with greater accu- 
racy than with previously existing equipment. Two fluid samples 
can be recovered on one trip in the well. Sampling can now be 
done in both consolidated and unconsolidated formations. Provi- 
sions are included to help eliminate tool sticking. Field results on 
600 zones with the new tester indicate a success ratio of better 
than 90 percent in the Gulf Coast. Rig time is substantially 
reduced. 


6873 (CONF-760222—P3, pp vp, App. V) Program outline 
and cost estimate of rock mechanics and flow property studies. 
1976. 

From 2. geopressured geothermal energy conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second geopressured geothermal energy 
conference. Volume III. Reservoir research and technology. 

The overall objective of the research program is to develop 
the ability to predict the behavior of a geopressured reservoir dur- 
ing fluid withdrawal and reintroduction, as a means of determining 
stability of the overburden and surface during operation. While a 
research program in this area will be particularly related to the 
behavior of the reservoirs of the Texas Gulf Coast, many of the 
techniques and abilities developed will be applicable to other re- 
gions, given the necessary rock properties. 


6874 (TID—27128) Production of epee fluids by the 

process. Design and — geothermal wells in 
two-phase flow. First annual report. oy Be Associates, 
Denver, Colo. (USA)). 18 Jun 1976. og 3B (11-1)-2729. 46p. 
Dep. NTIS $4.00. 

An attempt is made to develop a calculational procedure for 
both the analysis and the design of geothermal wells that are 
a a two-phase mixture of steam and brine. Because of 
imitations in the available data base, part of the program calls for 
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actual field measurement of two-phase flow parameters in produc- 
ing geothermal wells. New instrumentations to provide real-time 
readout at the surface of the downhole temperatures and pressures 
pode designed and fabricated. A program for dundamental un- 
de ing of vertical two-phase flow has been initiated. An at- 
tempt will be made to correlate the results obtained in all previous 
phases and develop an analysis and design procedure usable by in- 
dustry. (MHR) 


6875 (TID—27129) Two-phase flow in energy 


ee ee eee SS ee October 1, 
1975—Ma , 1976. Dukler, A.E. (Houston Univ., Tex. (USA). 
Dept. of Chemical Engineering). Jun 1976. Contract E((11-1)- 
2729. 45p. Dep. NTIS $4.00. 

For Denver Research Inst. 

A geothermal well, comprised of single and two-phase sec- 
tions, was modeled based on two-phase flow principles and 
selected available correlations. A computer algorithm was written 
in a versatile form, that can incorporate any desired void fraction 
correlation and frictional pressure drop correlation as subroutines. 
The algorithm was used to assess the effects of important parame- 
ters on the overall pressure profile in the well in order to identify 
the pertinent problems that require further experimental and 
theoretical investigation. In addition, it was used to evaluate the 
os of pertinent two-phase flow correlations to geothermal 
wells. The results of the parametric study indicated the importance 
of heat losses, mass flow rate, and void fraction effects on pressure 
profile and well performance. The analysis has identified the 
necessary components of field data that must be obtained from a 
test well in order to firm up a reliable design and performance 
code. A preliminary study of the theoretical background of critical 
two-phase flow and minimum vapor velocity required for continu- 
ous removal of the liquid from the well was made in order to for- 
mulate methods of attack. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 6836 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 6859, 6860, 6862 


6876 (CONF-760222—P4, pp 139-181) Industrial utilization 
of geopressured energy. Carlson, R.A.; Powell, P.H.; 
Underhill, G.K. 1976. 

From 2. ressured thermal ener, conference; 
Austin, Texas, United States of America (USA) (23 Feb 1976). 

In Proceedings of second ressured geothermal energy 
conference. Volume IV. Surface technology and resource utiliza- 
tion. 

The results of a brief survey of the potential utilization of 
geopressured geothermal fluids in other Texas industries besides 
electric power generaltion are discussed. The character of most 
Texas industries limits the impact that use of these fluids can have 
on industries. This is because the petroleum, petrochemical, and 
chemical industries predominate. Consequently, the results of a 
brief technical, energetics, and economics study of a ntial 
process for tailoring rmal fluids for suitable use in im- 
portant Texas industries are also presented. 


6877 (ERDA—76-11, pp 19-40) Utilization potential of low 
thermal resources. 1975. 

From Near-normal geothermal radiant work-shop; Washing- 
ton, District of Columbia, USA (10 Mar 1975). 

In Near-normal geothermal gradient workshop. 

A brief discussion is given on the potential and limitations 
of warm water utilization from a rmal source or power plant 
discharge. Some aquaculture and mariculture experiments in the 
U.S. are listed. Also discussed briefly are: (1) basic concepts of 
geothermal electric power production in the world; (2) basic con- 

pertaining to the thermodynamics of power conversion; (3) 
power conversion schemes; and (4) economic factors important to 
geothermal power production. (LBS) 


6878 (SAN—1077-4, ep I11.1-111.25) Geothermal energy 
utilization. Barmettler, E.R. (Univ. of Nevada, Reno). 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical —. 

The long run effect of the growing scarcities and outright 
shortages of fossil fuel will require agriculture and its related food 
— “pr poe to seek new more dependable sources = 
energy. One of these ntially dependable sources to 
peg ay hot water, = let oe Pa available in some ndance in 
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the western United States. Four activities were studied to deter- 
mine their probable energy substitution and labor activity genera- 
tion. The activities studied were (1) a model greenhouse produc- 
tion activity, using thermal water as heating and cooling resource; 
(2) S.C.P. (Single Cell Protein) production: algae cultural systems; 
(3) food product processing: onion dehydration; and (4) geother- 
mal energy utilization with forest sdideneth. The economics of 
each activity is studied. (WHK) 


6879 (SAN—1077-4, pp VI.1-VI.2) Introduction to hot water 
utility systems. Edson, D.A. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

After evaluation of alternative concepts, it was determined 
to establish a hot water utility system as the key ncy for the 
control of the geothermal resource. In this manner of development 
costs, the well fields, distribution and transmission lines, pumping 
stations, and all common assets could be capitalized and the costs 
of ownership and operation equitably distributed through the sale 
of energy to both electrical generation and thermal users. The 
functional design of such a utility system is described. 


6880 (SAN—1077-4, pp VII.1-VII.30) Thermal energy utility 
systems. Basse, B.B. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

Efficient distribution of geothermal energy mandates the or- 
ganization of a hot water utility. The potential of such a utility and 
the technical design considerations are presented. An engineering 
design procedure is provided which generates data sufficient to 
enable the preparation of an economic cost estimate for the utility. 


6881 (SAN—1077-4, pp X.1-X.8) Thermal systems model. 
Basse, B.B. 13 Jul 1976. 

In Susanville Geothermal Energy Project. Workshop 
proceedings final technical report. 

A method for obtaining estimates of capital and operating 
costs of geothermal hot water utilities and the cost of distributed 
thermal energy to customers is presented. An estimate of the 
economic advantage of cascading water discharged from electrical 
power plants to geothermal users is also provided. Simplified esti- 
mating methods are used. Though approximate, they are suitable 
for preliminary capital requirements planning and for estimating 
the cost of energy for use in programs to promote new industrial 
activities. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 6873, 8126 


WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 


REFER ALSO TO CITATION(S) 6750 


ECONOMICS 


6882 (SAND— 76-5586, PP I1.19-I1.28) Economic considera- 


tions. Banas, J. (Sandia Labs., Albuquerque, NM). Jul 1976. 
From Vertical-axis wind turbine technology workshop; Al- 
uerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The objectives of economic studies are twofold. First, to 
identify tradeoffs and trends among system design parameters 
which lead to the definition of scale-up systems. Second, to identi- 
fy the cost of optimum systems in order to determine the role of 
the vertical-axis windturbine in wind power. Since the VAWT is in 
early stages of development, an iterative process is visualized to 
meet the above ‘objectives wherein the economics of VAWT 
—— are continuously updated as new performance and cost 

ta becomes available. Economic studies ok pega to date are 
summarized with emphasis on trends related to system design, for 
example, in the areas of aerodynamics and structures. The effects 
of potential component cost savings are also indicated. 


6883 (SAND— 76-5586, 11.291-11.300) Wind power, fact 
or fantasy. Donaldson, W.L. Jul 1976. 
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From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The feasibility of economically using wind power for electric 
power generation in the U. S. is discussed. 


WIND ENERGY ENGINEERING 


6884 (SAND—76-5586, pp II.263-II.269) Automatic control 
and data acquisition. Veneruso, A.F. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The — goal of automatic control and data acquisition 
for the wind turbine program is to minimize the manpower costs of 
operation by having cost effective automation capable of operating 
and monitoring the complete wind turbine system independently of 
on-site personnel. To achieve this goal Sandia Laboratories’ Wind 
Turbine Test Facility is equipped with a microprocessor system 
and a number of peripheral electronic devices which interface the 
processor with the turbine’s power systems, operating sensors, 
anemometers, and output recording devices. 


6885 (SAND—76-5586, pp I1.270-11.280) Anemometry data 
and processing. Reed, J.W. (Sandia Labs., Albuquerque, NM). Jul 
1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Turbulent wind characteristics are described as they affect 
both measurements and interpretations of data acquired at the 
Sandia Vertical-Axis Wind Turbine Laboratory. It is proposed that 
a similar, but inexpensive, universal wind observation system be 
developed for installation at the various projected wind turbine ex- 
periment demonstration, and power generation sites. This system 
would depend primarily on recently developed micro-processor 
technology. It would have the capability to serve all conceivable 
wind data needs, from structures vibration analyses through wind 
power assessment, to routine climatological studies. The more 
complex evaluations, involving time series spectral analyses, would 
require interfacing with large computer centers. 


TURBINE DESIGN AND OPERATION 


6886 (SAND—76-0338) Sandia vertical-axis wind turbine 
. Technical quarterly report, January— March 1976. Wein- 
n, L.L.; Blackwell, B.F. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Aug 1976. Contract E(29-1)-789. 55p. Dep. IS $5.50. 
This quarterly report describes the activities within the San- 
dia Laboratories Vertical-Axis Wind Turbine Program during the 
third quarter of fiscal year 1976. Included are the highlights of the 
quarter; a review of the status of general design efforts in the areas 
of aerodynamics, structures, systems analysis, and testing; a sum- 
mary of preliminary design details of the proposed 17-m 
bine/60-kW — system for power grid es a 
poo nga analysis and operational test results for the existing 5-m 
turbine 


6887 Sg + Pa ona Proceedings of the Vertical-Axis 
Wind Turbine Technology Workshop, Albuquerque, New Mexico, 
May 18—20, 1976. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Jul 1976. Contract AT(29-1)- 789. vp. (CONF-760551—). Dep. 
NTIS $13.75. 

From Vertical-axis wind turbine technology workshop; Al- 
buque seh New Mexico, United States of America (USA) (17 
May 1976 

Gaeete abstracts are included for twenty-nine of the thirty 
papers presented concerning vertical axis wind turbines. One paper 
has previously been abstracted and included in the ERDA Energy 
Data Base and Energy Research Abstracts journal. 


6888 an Het pp I.1-1.8) Federal wind energy pro- 
gram. Divone, L.V. Jul 1 

From erased ae turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In foe eng of the Vertical-Axis Wind Turbine 
Technology Workshop 

A brief review of the U. S. wind energy program is 
presented. 
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6889 (SAND— 76-5586, pp 1.9-1.32) Large experimental wind 
turbines; where we are now. Thomas, R.L. (Lewis Research 
Center, Cleveland). Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 

emag = New Mexico, United States of America (USA) (17 
Ma 

. oy "pestinaiies of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Several large wind turbine projects have been initiated by 
NASA-Lewis as part of the ERDA wind energy program. The pro- 
jects consist of progressively large wind turbines ranging from 100 
kW with a pele Shamenter of 125 feet to 1500 kW with rotor 
diameters of 200 to 300 feet. Also included is supporting research 
and technology for large wind turbines and for lowering the costs 
and increasing the reliability of the major wind turbine com- 
ponents. The results and status of the above projects are briefly 
discussed. In addition, a brief summary and status of the plans for 
selecting the utility sites for the experimental wind turbines is also 
disc 
6890 (SAND—76-5586, pp 1.33-1.53) Vertical-Axis Wind 
Turbine program. Braasch, R.H. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

An overview of the Darrieus Vertical Axis Wind Turbine 
(VAWT) program being conducted at Sandia Laboratories for 
ERDA is presented. 


6891 (SAND— 76-5586, pp I.57-1.88) Canadian wind energy 
program. Templin, R.J.; South, P. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The vertical-axis wind turbine research and development 
work carried out by the National Research Council of Canada in 
support of the Magdalen Islands turbine is reviewed. 


6892 (SAND— 76-5586, pp II.1-I1.9) System design, 17-meter 
research turbine. Kadlec, E.G. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 


6893 (SAND— 76-5586, pp II.10-II.18) System engineering: 
performance considerations. Sullivan, W.N. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The known performance characteristics of the Darrieus tur- 
bine are reviewed with emphasis on comparing the performance of 
this turbine with state-of-the-art horizontal axis machines. Also, the 
potential advantages gained using the Darrieus turbine in an 
asynchronous (variable RPM) mode are discussed. 


6894 (SAND— 76-5586, 11.29-I1.58) Aerodynamics of the 
turbine. Strickland, Ph. (Texas Tech Univ., Lubbock). 


Darrieus 
Jul 1976. 
From Vertical-axis wind turbine technology workshop; Al- 
waone:. New Mexico, United States of America (USA) (17 


Me 19 

In mentelints of the Vertical-Axis Wind Turbine 
Technology Workshop. 

An analytical performance prediction model for the Dar- 
rieus turbine is presented. This model is shown to predict the per- 
formance of small scale rotors, for which test data is available, 
with reasonable accuracy. It displays a marked improvement over 
older methods in which the ‘induced velocity’’ through the rotor 
is considered to be constant. The model is capable of predicting 
the overall rotor power output and the distribution of aerodynamic 
forces along the rotor blades. The model can be used to study the 
effects of rotor metry variations such as blade solidity, blade 
taper, and variations in rotor height to diameter ratios. In addition, 
spacial variations in freestream velocity such as that produced by 
atmospheric wind shear can be handled by the model. 


6895 (SAND— 76-5586, pp I1.59-I1.71) Selected wind tunnel 
test results for the Darrieus wind turbine. Blackwell, B.F.; Sheldahl, 
R.E. (Sandia Labs., Albuquerque, NM). Jul 1976. 
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From Vertical-axis wind turbine technology 
aaa New Mexico, United States of America (USA 3 
Mari 6). 


In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

In order to verify some earlier findings, expand the range of 

some of the pertinent parameters, and provide a wohonsive 
data base for the deve’ nt of computer — in in the predic 
tion of aerodynamic performance and loads, 
undertook an extensive wind tunnel test a eam oan a primary 
results from the test program conducted on the Darrieus turbine a 

the Vought Corporation, Vought Systems Division Low Speed 

Wind Tunnel are summarized. 


6896 (SAND—76-5586, 11.73-I1.106) 
characteristics of four oan airfoil sections trout 190 
degrees of attack at low Reynolds numbers (preliminary data 
report). Idahl, R.E.; Blackwell, B.F. (Sandia Labs., Al- 
buguergue, Nh NM). Jul 1976. 

Vertical-axis wind turbine technology workshop; Al- 
bre ae 4 New Mexico, United States of America (USA) (17 

ay 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Sandia Laboratories contracted with Wichita State Universi- 
ty to construct four different symmetrical airfoil sections and to 
test the models at angles of attack 180 degrees for three different 
Reynolds numbers. One of the Reynolds numbers was to be as low 
as could be obtainable and still be within the rational range of 
the facility and balance system. The purpose of these tests was to 
obtain needed section data for the NACA-0012 airfoil over the 
angle of attack range of interest at as low a Reynolds number as 
possible. In addition to po Sener the question of the optimum 
airfoil for the turbine, similar section data for a thinner (NACA- 
0009) and thicker (NACA-0015) airfoil was deemed 
Also, a non-standard airfoil, a modified-0012 designated NACA. 
0012H, was tested. 


ag gy p 11.107-11.117) 5-M turbine field 
testing Sullivan, W.N. Jul 1 976. 
From Vertical-axis a turbine technology workshop; Al- 
orem = New Mexico, United States of America (USA) (17 
ay ‘ 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The 5-M turbine (actually desi as, and previously 
designated as a 15-foot-diameter unit) recently undergone a 
series of operational field tests. This test series was initiated to see 
if field data could possibly be used to measure the performance of 
the 5-M turbine and to develop standardized techniques applicable 
for the 17-M test program. 


6898 (SAND—76-5586, pp . 118-I1.125) Performance pre- 
diction for the 17-m turbine. Banas, J. (Sandia Labs., Albuquerque, 
NM). Jul 1976. 
From Vertical-axis wind turbine technology workshop; Al- 
pore New Mexico, United States of America (USA) (17 
Ma 1976). 


In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The utilization of aerodynamic data is described along with 
models for the other m components to estimate the per- 
formance of the 17-m turbine system, gy * to selection of the 
= capacity and the gear ratios for the speed increaser. 

Nput/output relstonshigs for the components are combined to 
ee Sane Ge es eee os See 2 Soe 


addition, of that wind 
speed yarn pt to Dat 5 ~ ey speeds ‘required for 


positive and maximum power are basic system 
components are the synchronous generator. a he increaser, 
and the wind turbine. Generator capacities of 30 kW and 60 kW 
are considered for comparative purposes. 


6899 (SAND—76-5586, pp II.126-I1.129) Structural over- 
view. Reuter, R.C. Jr. Jul 1976. 

From Vertical-axis wind turbine technology workshop, Al- 
ae rise New Mexico, United States of America (USA) (17 
ay | 


of the Vertical-Axis Wind Turbine 
Tec Wo 


ver advanced hardware involves large, cag 


VAWT structural program at Sandia has three natural 
pb Anis = mean and their solutions, (2) 
support design, and (3) to assist 
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phen being emphasized are strength requirements to 

meet performance conditions, stiffness requirements for of 
natural freq ey locations, "fatigue on ain for safety and 
low —— » costs, and also aeroelasticity affects which couple 
havior with aerodynamics. 


6900 (SAND—76-5586, pp 11.130-I1. +l paeee loads for 
the 7“ + ~ a er eo Mh -N. Jul 1 

rom Vertical-axis wind turbine hen haved 
Me, New Mexico, United States of Rein CUBA (17 


buque 
May 19 

In ‘oceadings of the Vertical-Axis Wind Turbine 
Technology Worksh 

The main purpose of the structural load effort at Sandia is 
to provide a realistic load input to the structural analysis me. Phot are 
which have been developed to examine the 17m turbine. re are 
pee major load systems which act y* this turbine: 

Ic on are 


aa, and aerodynamic. Onl 1 Pon aerod 
since the gravitational and centri are well un- 
pa and can be routinely input to an ysis. 


6901 (SAND—76-5586, pp II.137-I1.150) Blade structural 
analysis. Weingarten, L.I.; Lobitz, D.W. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
aa oare, New Mexico, United States of America (USA) (17 

ay 

In a of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The analysis presented addresses the blade which is being 
designed and built by Kaman for Sandia's 17-meter wind turbine. 
The blade consists of two straigt sections and a center circular sec- 
tion. Struts are included between the blade and the shaft to pro- 
vide additional support. The tric properties used in the anal- 
aegis The struts have the same cross section as the 

ade. The load-carrying portion of the blade is a 6061-T6 alu- 
minum leading-edge D-section and trailing-edge spline. Structural 
analysis results are presented. 


6902 (SAND—76-5586, pp II.151-I1.167) Tower analysis. 
Reuter, R.C. Jr. Jul 1976. 
From Vertical-axis wind turbine technology workshop; Al- 
a os New Mexico, United States of America (USA) (17 
a ). 
. In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

During the course of Sandia Laboratories’ wind energy pro- 
gram, two wind turbines have been built and operated with no ap- 
parent problems resulting from blade support tower design. The 
smaller turbine, a two meter model, has a prismatic, trian rangle 
cross section truss tower, and the larger one, a 5 meter tu 
has a tubular tower. Since no sustaining problems have arisen from 
either tower design, the rationale for selection of a truss tower or 
tubular tower is still uncertain. The purpose of this report is to 
enhance tower selection rationale by establishing some desi 
— for VAWT blade support towers, and to review the 
specific design for the tower of the forthcoming 17 meter turbine. 


6903 (SAND—76-5586, pp II.168-I1.179) System structural 
response. Biffle, J.H. (Sandia Labs., Albuquerque, NM). Jul 1976. 
From Vertical-axis wind turbine technology workshop; Al- 
pr. New Mexico, United States of America (USA) (17 
Mat 6). 


In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The 17 meter vertical axis wind turbine (VAWT) system 
was analyzed to determine the mode shape and fi oY of the 
structure. Changes in the design such as tower 2 and 3 
blade tion, with and without struts and bearing designs 
for the tower are to be considered. The significance of the various 
natural modes and uencies are to be determined by com- 
parison to the frequency content of the applied forces. 


6904 (SAND—76-5586, pp I1.180-I1.184) Effects of system 
imbalance. Rodeman, R. (Sandia Labs., Albuquerque, NM). Jul 
1976. 


From Vertical-axis wind turbine technology workshop; Al- 
May 1996) , New Mexico, United States of America (USA) (17 


of the Vertical-Axis Wind Turbine 


i x structure with many significant 
normal modes. To determine if the effects of imbalance were criti- 
cal for the 17m turbine a simplified model was constructed. This 
model is known as the Jeffcott model. 

Aeroelastic analysis 


6905 (SAND—76-5586, pp Il.185-I1.204) 
of the troposkien-type wind Ham, N.D. Jul 1976. 
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From Vertical-axis wind turbine technology workshop; Al- 
Sager. New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

An aeroelastic analysis of the stability of the coupled bend- 
ing and torsional motion of troposkien-type blades is presented 
with a view to determine the cause of these vibrations and a means 
of suppressing them. 


6906 (SAND—76-5586, pp II.205-II.221) Blade design and 
fabrication: 17-meter VAWT. Barzda, J.J. (Kaman Aerospace 
Corp., Bloomfield, CT). Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
Soppemes, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Sandia Laboratories is planning to erect and operate an ex- 
perimental 17-meter vertical axis wind turbine (VAWT) power 
generation system. The subsystems are being designed for fabrica- 
tion. The design and fabrication of rotor blades for the turbine are 
described. The rotor will have three blades with 0012 airfoil and 
21-inch chord. The blades will be stiffened with support struts. The 
design criteria, structural design, supporting engineering analysis, 
and fabrication methods are deonall 


6907 (SAND—76-5586, pp IlI.1-III.9) Aerodynamics of the 
— rotor. Wilson, R.E. (Oregon State Univ., Corvallis). Jul 

From Vertical-axis wind turbine technology workshop; Al- 
ere. New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Performance models of the Darrieus Rotor have been for- 
mulated by Wilson and Lissaman, Templin, James, Muraca, Shan- 
kar and Strickland. The current analysis is in essence a strip theory 
in which the time-averaged force on a blade element is equated to 
the mean momentum flux through a streamtube of fixed location 
and dimensions. The analysis uses quasi-steady aerodynamics 
neglecting the effects of mutual iniedbneane and of more sig- 
nificance, neglects the effects of the rear blades in crossing the 
vortex sheets of the forward blades (front and rear blade loads are 
the same). 


6908 eee S| I11.10-I11.37) Darrieus structural 
= at Oregon State University. Thresher, R.W.; Meyer, E.E. Jul 

From Vertical-axis wind turbine technology workshop; Al- 
mawaae®, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The object of the current research effort is to investigate 
the static and dynamic response of the Darrieus rotor using a more 
realistic model based on a rigorous analytical formulation. Simpli- 
fying assumptions are still necessary to achieve a practical solution; 
however, they will be applied in a more systematic fashion than 
was possible during the previous study. The following tasks are 
pr accomplish : formulation of blade kinematics; Recntetion 
of blade strain energy; formulation of blade potential and kinetic 
energy; development of an aerodynamic force model; development 
of the blade governing equations; and solution of various problems 
of _—_ importance such as: blade deformation under static 
and quasi-static loading, rotor blade steady state response and 
blade stability boundaries. 


6909 (SAND—76-5586, pp III.28-III.38) Commercial vertical 
axis wind turbines. Maile, L.H.J. (Dominion Aluminum Fabricating 
Ltd., Mississauga, Ont.). Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
ong ee New Mexico, United States of America (USA) (17 

ay ). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Research and development activities with vertical axis wind 
turbines (VAWT) over the t two and a half years are reviewed. 
Commercially available, ‘off the shelf’’, wind turbines are 
described. me production and design considerations are 
presented. 


6910 (SAND—76-5586, pp III.39-III.60) Feasibility ~~; 1 
tion of the Giromill. Brulle, PV. (McDonnell Aircraft Co., St. 
Louis). Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 


May 1976). 


ERA VOL. 2, NO. 4 


In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

Twenty-one different Giromill configurations covering three 
sizes of Giromill systems were analyzed, varying such parameters 
as rotor solidity, rotor aspect ratio, rated wind velocity, and 
number of rotor blades. The performance, design, and cost effec- 
tiveness of these 21 configurations were determined. The results of 
this analysis formed the base for selecting a configuration that was 
optimized for the least cost of energy. 


(SAND—76-5586, pp_ III.61-I11.96) Innovative wind 
machines; the theoretical lormance of a vertical axis wind tur- 
bine. Fanucci, J.B.; Walters, R.E. (West Virginia Univ., Morgan- 
town). Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
buquerque, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The purpose of the project is to theoretically and experi- 
mentally study two wind machine concepts. The first concept is 
that of a vortex concentrator, i.e., a vertical airfoil is used to form 
a strong wing tip vortex, and the concentrated energy in the vortex 
is harnessed by a relatively small, high-speed turbine located 
downstream of the wing tip. The second machine is a vertical-axis 
straight-bladed turbine which utilizes high-lift, variable angle-of-in- 
cidence circulation-controlled airfoils to form the blades. 


6912 Wind turbine. Malzahn, E. German(FRG) Patent 
2,410,802/A/. 18 Sep 1975. 7p. (In German). 

2 figs. 

A wind turbine is disclosed which consists of a rotating 
drum carried in ball bearings and adjustable to the wind direction 
by means of a vertical control surface attached to connecting rods 
leading to the drum. The drum has an axial wind inlet opening. 
Two axial guide plates are connected to the base plate and the 
drum on both sides of this opening; they serve as control devices 
for the wind entering the drum. Opposite to the wind inlet opening 
in the drum, there is another opening for removing the wind to the 
back. The drum and the two sheet steel walls on its sides are 


covered by a plate in order to fully utilize the wind entering the 
rum. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 6898 


6913 (SAND—76-5586, pp I1I.241-I1.262) Electrical power 
system. Veneruso, A.F. Jul 1976. 

From Vertical-axis wind turbine technology workshop; Al- 
Soqneeaee, New Mexico, United States of America (USA) (17 
May 1976). 

In Proceedings of the Vertical-Axis Wind Turbine 
Technology Workshop. 

The basic approach to the electrical power system for the 
Vertical Axis Wind Turbine (VAWT) has been to use standard in- 
duction machines with all the VAWT's built and tested. Other 
machines have also been of interest in this endeavor. For example, 
automotive type alternators have been used in small scale systems 
tests with the 5 meter VAWT and a 60 kW synchronous generator 
being designed and built along with an induction machine for the 
17 meter VAWT to be used as a general purpose cost effective 
electrical power testbed for operation of the VAWT in conjunction 
with the utility systems. 


SITE CHARACTERISTICS 
REFER ALSO TO CITATION(S) 6889 


ELECTRIC POWER ENGINEERING 


POWER GENERATION 


6914 R and D status report: energy systems, environment, 
ee division. Males, R. EPRI J.; 1: No. 6, 42- 

Progress is reported for EPRI research on new technologies 
for electric power production; improved energy use in the re- 
sidential sector; environmental studies; and pollution monitoring 
equipment. (LCL) 
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COOLING SYSTEMS 


6915 Air-cooled steam power plant. Kelp, F. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (F.R. Germany)). Ger- 
ements - Patent 1,936,137/B/. 4 Dec 1975. Sp. (In German). 
igs. 
A » a power plant is disclosed whose heat is discharged 
via a natural-draught cooling tower requiring only small steam 
lines and whose power house is fully accessible from the outside. 


6916 Analysis of large dry towers with power-law heat 
e performance. Moore, F.K.; Ndubizu, C.C. (Cornell 
Univ., Ithaca, NY). J. Heat Transfer; 98: No. 3, 345-352(Aug 


1976). 

From ASME Winter annual meeting; Houston, TX, USA (5 
Nov 1975). 

An analysis is presented for heat exchanger area, tower exit 
area, and exchanger tube length and number, for heat exchangers 
in large dry cooling towers, having performance parameters given 
by powers of Reynolds number, but otherwise under very general 
cooling-cycle constraints. The calculation method is illustrated for 
a "'spin-fin’’ heat exchanger which, in a tube size of about #/, in., 
seems capable of achieving low tower size in a practical device. 
Calculations, over ranges of water pumping power, approach, ITD, 
number of passes, tube size, tower shape (natural draft) or fan 
power (mechanical draft), and ambient pressure altitude are shown 
to be well represented by a chain of powers of these variables, and 
certain functions of the ratio of real to ideal tower exit area. This 
ratio is shown to have a best value, depending on the cost coeffi- 
cients of heat exchange and exit areas, and it is pointed out that 
typical cost proportions lead to a fluid-mechanical '’packaging”’ 
problem for the shallow heat exchangers which woul be 
preferred. 


6917 Method and apparatus for condensing by ambient air 
for a fluid in a thermal power production plant. Sedille, M. (to 


Societe des Condenseurs Delas). US Patent 3,977,196. 31 Aug 
1976. Priority date 26 Aug 1974, France. 4p. 

The invention concerns an aerocondenser for a thermal 
eye station, comprising, more particularly, a first heat exchanger 
or reheating the air by exchange of heat with a fluid having a 
freezing point lower than 0°C, for example, a Freon substance, the 


respective rates and surfaces of exchange between the fluid having 
a low freezing point and the water vapor being such that the air is 
heated to a temperature appreciably above , before beginning 
to effect a heat exchange with the water vapor to be condensed. 


COMBINED AND BINARY CYCLES 
REFER ALSO TO CITATION(S) 6456, 6464, 6468, 6487, 6570 


6918 Combined cycle electric power plant and a gas turbine 
having a backup control system with an improved feedforward 
analog control. Hobbs, M.M.; Kiscaden, R. (to 
Westinghouse Electric Corp.). US Patent 3,965,674. 29 Jun 1976. 
Filed date 8 Aug 1974. 18p. 

A combined cycle electric power plant is described that in- 
cludes gas and steam turbines and steam ‘generators and a 
digital/analog control system. The control system includes a digital 
automatic control and an analog backup control which are inter- 
faced to control the gas turbine fuel flow for speed and load con- 
trol a. The backup control includes a speed/load control 
which functions on a feedforward speed control basis without 
speed feedback correction and on a feedforward load control basis 
without load feedback correction. The forward /load control 
channel is subjected to high and low limit action and the fuel 
reference output is lied to a feedback t fuel control, i.e., a 
throttle valve positioning control. Limit action is also placed on 
the forward speed/load control channel by a temperature control, 
a surge control and an overspeed control. 


6919 Combined cycle electric power plant and a heat recovery 
steam tor ha improved boiler feed p flow control. 
Martz, LF. Plotnick, R.J. (to Westin lectric Corp.). US 


Patent 3,965,675. 29 Jun 1976. Filed date 8 Aug 1974. Sen f 

A combined cycle a ae plant is described that in- 
cludes gas and steam turbines a steam generator for recover- 
ing the heat in the exhaust gases exited from the turbine and 
for using the recovered heat to produce and supply steam to the 
steam turbine. The steam generator includes an economizer tube 
and a high pressure evaporator tube and a boiler feed pump for 
directing the heat exchange fluid serially through the aforemen- 
tioned tubes. A condenser is associated with the steam turbine for 
converting the spent steam into condensate water to be supplied to 
a deaerator for removing undesired air and for preliminarily heat- 
ing the water condensate before being pumped to the economizer 
tube. Condensate flow through the economizer tube is maintained 
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substantially constant by maintaining the boiler feed pump at a 
predetermined, substantially constant rate. A conduit is 
provided to feed back a portion of the flow heated in the 
economizer tube to the deaerator; the portion being equal to the 
difference between the constant flow through the economizer tube 
and the flow to be directed through the high pressure evaporator 
tube as required by the steam turbine for its present load. 


6920 Control apparatus for matching the exhaust flow of a 
gas turbine employed in a combined cycle electric power generating 
Cee © Se Nae < 2 an sates a ae 
therein. Smith, J.R. (to Westinghouse Electric Corp.). US Patent 
3,974,645. 17 Aug 1976. Filed date 8 Aug 1974. 38p. 

A combined cycle electric power plant is described that in- 
cludes gas and steam turbines, steam generators, afterburners and 
a digital/analog control system that is provided with inlet guide 
vane control apparatus adapted to match gas turbine exhaust flow 
to the requirements of the steam generator with which it is as- 
sociated. The guide vane control apparatus operates to limit the 
inlet guide vane position as a function of gas turbine compressor 
inlet temperature in accordance with a desired gas turbine exhaust 
flow at predetermined operating conditions. 


6921 Combined cycle electric power plant and heat recovery 
steam generator having improved multi-loop temperature control of 
the steam generated. Martz, L.F.; Plotnick, R.J. (to Westinghouse 
Electric Corp.). US Patent 3,974,644. 17 Aug 1976. Filed date 8 
Aug 1974. S2p. : 

A combined cycle electric power plant is described that in- 
cludes gas and steam turbines and a steam generator for recover- 
ing the heat in the exhaust gases exited from the gas turbine and 
for using the recovered heat to produce and supply steam to the 
steam turbine. The steam generator includes a superheater tube 
and a steam drum from which heated steam is directed through the 
superheater to be additionally heated into superheated steam by 
the exhaust gas turbine gases. An afterburner serves to further heat 
the exhaust gas turbine gases passed to the superheater tube and a 
bypass conduit is disposed about the superheater tube whereby a 
variable steam flow determined by a — valve disposed in the 
bypass conduit may be directed about the superheater tube to be 
mixed with the superheated steam therefrom, whereby the tem- 
perature of the superheated steam supplied to the steam turbine 
may be accurately controlled. Steam temperature control means 
includes a first control loop responsive to the superheated steam 
temperature for regulating the position of the bypass valve with 
respect to a first setpoint, and a second control loop responsive to 
the superheated steam temperature for controlling the fuel supply 
to the afterburner with respect to a second setpoint varying in ac- 
cordance with the bypass valve position. In particular, as the 
bypass valve position increases, the second setpoint, originally 
higher, is lowered toward a value substantially equal to that of the 
first setpoint. 


6922 Combined cycle electric power plant and a gas turbine 
having improved outlet temperature limit control. Smith, J.R.; 
Reed, T.J. (to Westinghouse Electric Corp.). US Patent 3,974,643. 
17 Aug 1976. Filed date 8 Aug 1974. 20p. 

The combined cycle electric power plant includes gas and 
steam turbines and steam generators and a digital/analog control 
system. A backup control is included for each of the gas turbines 
with an outlet or preferably blade path temperature limit control 
which prevents the operator from causing the turbine to operate 
above a temperature limit reference. The temperature limit control 
further restricts the rate at which the operator can move the gas 
turbine operating or load level toward the temperature limit value. 
When the turbine is operating at a load below the temperature 
limit value, the operator can freely move the fuel reference until 
the blade path temperature approaches the temperature limit 
value. 


POWER PLANT COMPONENTS 
REFER ALSO TO CITATION(S) 6442, 6471, 6929 


6923 Steam generation with coal. Cramer, F.B. (to Clean 
Energy Corp.). US Patent 3,933,128. 20 Jan 1976. Filed date 7 
Oct £374. 38p. 

Heat is generated by combustion of coal or like car- 
bonaceous fuel reactant dissolved in molten salt. The generated 
heat is transferred to steam by an alternating sequence of direct 
contact heat exchanges of the salt and steam with a common heat 
transfer medium. 


6924 Dynamoelectric machine with water-cooled rotor. Albar- 
ic, J.E.; Adamson, J.E. (to Westinghouse Electric Corp.). US 
Patent 3,968,389. 6 Jul 1976. Filed date 13 Jun 1974. 10p. 





712 ERDA ENERGY RESEARCH ABSTRACTS 


In a large turbine generator unit having a liquid-cooled 
rotor, the liquid coolant is introduced into the rotor through the 
central bores of the exciter shaft and the generator shaft. This 
requires coolant tubes and electrical conductors for the field ex- 
citation current to be placed in the bores of the shafts, and 
requires joints between the coolant tubes and connections between 
the electrical conductors at the junction of the shafts in addition to 
a mechanical coupling for making a driving connection between 
the shafts. The invention provides means for making the necessary 
coolant tube joints and electrical connections within the mechani- 
cal coupling after the exciter and generator shafts have been 
aligned and are in the final coupling position. 


6925 Multiple boiler steam generation system. Berry, C.F. US 
Patent 3,977,198. 31 Aug 1976. Filed date 16 Oct 1975. 4p. 

Steam generation means utilizing first and second boilers, 
the first of which is a high pressure boiler located within or in very 
intimate heat transfer contact with the second boiler. The steam 
generated in the high pressure boiler is used to drive continuously 
or intermittently a turbine and an associated electrical generator 
whose output activates electrical resistance units located in the 
boilers. These heating units supplement an external heat source to 
maintain steam pressure in the high pressure boiler. The exhaust 
steam from the turbine at reduced pressure is used to supply heat 
in any closed steam consuming device such as a space heating 
system. The condensate is returned to the second boiler which acts 
as a — for water to be pumped from said second boiler to 
said first boiler as needed. 


6926 Gas turbine engine diffuser. Parker, R.W.; Ooms, B. (to 
United Technologies Corp.). US Patent 3,978,664. 7 Sep 1976. 
Filed date 29 Sep 1975. 6p. 

Apparatus for diffusing the working medium gases which 
flow from the compression section of a gas turbine engine is dis- 
closed. A controlled diffuser comprising an inner and an outer 
flow path shroud initially increases the static pressure and 
decreases the velocity of the medium gases. The diffusion process 
is completed downstream of the flow path shrouds in a dump re- 
gion of rapidly increasing flow area. The inner and outer shrouds 
of the control diffuser are concentrically supported at both the up- 
stream and downstream ends. The inner and outer shrouds support 
the compressor exit vanes within the path of working medium 
gases flowing from the compressor and damp vane vibration during 
Operation of the engine. 


6927 Parallel-compound dual-fluid heat engine. Cheng, D.Y. 
(to International Power Technology). US Patent 3,978,661. 7 Sep 
1976. Filed date 19 Dec 1974. 24p. 

A heat engine provides work output from a first working 
fluid operating in essentially a Brayton-type thermodynamic cycle 
and from a second working fluid operating essentially in a Ran- 
kine-type thermodynamic cycle, the two working fluids interacting 
with each other so that the work output of the two working fluids, 
working in — during the conversion of heat energy to work, 
is compounded. 


6928 Rotary heat exchangers in the form of turbines. Laing, 
N. US Patent 3,978,660. 7 Sep 1976. Filed date 1 Apr 1974. 4p. 

One of two axially ed annular heat celia, inter- 
connected in a closed circuit traversed by a fluidic heat carrier, 
serves to preheat a flow of ambient air downstream of a compres- 
sor which impels that flow toward a combustion chamber where an 
air-fuel mixture is — to drive a turbine coupled with the com- 
pressor. The other heat exchanger, which extends radially beyond 
the first-mentioned heat exchanger to create a thermosiphon effect 
for the circulation of the carrier, abstracts residual heat from the 
expanding gas flow downstream of the turbine. In one embodi- 
ment, the compressor and the turbine are interconnected by a cen- 
tral shaft surrounded by a coaxial tubular member which carries 
the = exchangers; in another embodiment this relationship 
is reversed. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 6877, 7433 


ECONOMICS 
REFER ALSO TO CITATION(S) 7416, 7417 
ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 6550, 6914, 7410, 7688, 7701, 
7988, 7992, 8013, 8016, 8017 
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THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 8018 


NOXIOUS GAS CONTROL 
REFER ALSO TO CITATION(S) 6545, 6554, 7462 


6929 R and D status report: fossil fuel and advanced 
division. Balzhiser, R.E. EPRI J.; 1: No. 6, 34-41(1976). 

Progress is reported on EPRI research programs involving 
the control of sulfur oxide emissions from fossil-fuel power plants, 
the development of geothermal power plants, studies of materials 
for coal conversion processes, and improved steels for pressure 
vessels. (LCL) 


6930 Removal of sulfur oxides and particulate matter from 
waste gas streams. Groenendaal, W.; Taubert, F.C.; Naber, J.E.; 
Bekker, G.A. (to Shell Oil Co.). US Patent 3,966,879. 29 Jun 
1976. Priority date 8 May 1973, United Kingdom of Great Britain 
and Northern Ireland (UK). 12p. 

A process for the removal of particulate matter and sulfur 
oxides from waste gases is disclosed which comprises cross-current 
contacting of the waste gas stream with a — bed of sup- 
ported, pe aly ay se acceptor in a first zone, thereby accept- 
ing the sulfur oxides and filtering out the particulate matter, 
removing in subsequent separate zones the particulate matter and 
the sulfur oxides from the acceptor and, optionally, reactivating 
the acceptor in a subsequent zone before introducing it back into 
the first zone for further removal of sulfur oxides and particulate 
matter. An apparatus suitable for carrying out the process is also 
described. 


6931 Method for removing pollutants from a gaseous mixture. 
Pausch, J.; Kwon, L. (to General Resource Corp.). US Patent 
3,966,878. 29 Jun 1976. Filed date 8 Nov 1973. 6p. 

A method and apparatus are described for treating of waste 
gases, such as hot-flue gases, to remove pollutants in the form of 
solids, such as flyash and the like; and also for the removal of 
chemical substances present in a gaseous form, such as the oxides 
of sulfur. The solid waste materials, such as flyash, are removed 
from the flue gases by mechanical separation, while the gaseous 
pollutants, such as sulfur dioxide and/or sulfur trioxide, are 
removed by a scrubbing action with another chemical substance 
carried in a solution and dispersed by spray action. The polluted 
gas is preferably first passed through some form of mechanical 
separator for removal of solids, and is then passed through a sinu- 
ous channel, preferably containing a U-shaped chamber, wherein 
as the gas descends through one leg of said chamber, it is sprayed 
with the reactive solution to produce a precipitate that descends to 
the base of the chamber by gravity, and as the gas ascends through 
the other leg of the chamber, it is again treated with said solution 
to react Pm remove as much of the gaseous pollutant as is possi- 
ble. The solids either in the form of flyash, or the reaction product 
of the chemical treatment, and particularly the latter, may have 
commercial value for other purposes. 


6932 Apparatus for washing stack gases. Nicholson, J.W. US 
Patent 3,966,438. 29 Jun 1976. Filed date 5 Dec 1974. 8p. 

A horizontal tubular housing is supported at one of its ends 
across the top of a stack and a blower is mounted at one end of 
the housing for moving gases discharged from the stack — 
the housing. The housing has a plurality of laterally disposed e 
plates arranged such that when impinged by the moving stack 
gases, the latter will be directed in a tortuous path, preferably an 
initial spiral —_ and a subsequent zig 228 path. Some of the baffle 
plates are adjustable to vary the turbulence of the gases in their 
tortuous movement. Spray nozzles are mounted in the housing at 
most of the baffle plates to provide curtains of liquid spray for 
washing the ’ housing has a liquid drainage outlet in its 
bottom wall intermediate its ends, and such bottom wall is inclined 
downwardly from o ite ends of the housing to the outlet to 
provide drainage. Adjustable louvers are provided in the outlet of 
the blower to vary the direction of air movement from the blower 
across the stack. 


6933 Flue gas pollution eliminator. Angelillo, O.R. US Patent 
3,972,696. 3 Aug 1976. Filed date 24 Jul 1975. 6p. 

A pollution eliminator is described that is comprised of 
three concentric vertical stacks or chimneys, wherein the outer 
stack is higher than the inner stack. Exhaust flue gases primarily 
from a furnace are directed up through the central stack, wherein 
the hot flue gases rise, as in a conventional chimney. The flue 
gases, on exiting the central stack, expand laterally wherein the fly 
ash is captured by the intermediate stack and drops down the an- 
nular space formed therebetween. The flue , On exiting this 
intermediate stack, further expand within the outer stack. Means 
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are provided in the annular space between the outer and inter- 
mediate stack to cause water vapor to rise therein. The vapor 
reacts with some of the oxides of the gases from the flue to form 
acid molecules which are condensed on the upper inner wall of the 
outer stack. Means are provided, also in the outer stack, to cause 
the flue gases to spin, to enhance the capture of acid molecules on 
the wall thereof. To further enhance mixing of the flue gases with 
the water vapor, the intermediate stack has openings or apertures 
in its wall, primarily in the region above the center stack, to allow 
water vapor to enter this stack. 


6934 Installation for electrostatic gs yong Efremidi, 
A.L.; Saralidze, A.L. US Patent 3,976,449. 24 Aug 1976. Filed 
date 7 Oct 1975. 6p. 

An installation is described for electrostatic precipitation 
comprising at least two electrode gaps, each of said. gaps being 
formed by a receiving and a corona electrode and a high-vol 
rectifying unit embodied on the basis of a transformer. The high- 
voltage winding of the transformer is provided with a gate circuit 
comprising two opposing gates, which gate circuit is connected in 

lel to said high-voltage winding, the common point of said 

tes being electrically connected with the receiving electrodes. 

high-voltage winding of the transformer is also connected via 

linear electric elements to the corona electrodes, a discharge cir- 

cuit for each of the electrode gaps alternately forming via the high- 
voltage winding of the transformer and the other electrode gap. 


POWER TRANSMISSION AND DISTRIBUTION 


6935 R and D status report: transmission and distribution 
division. Dougherty, J.J. EPRI J.; 1: No. 6, 26-28(1976). 

The status of EPRI research programs on power distribution 
and transmission is reviewed. - include studies of 
power pole design and fabrication, distribution automation, auto- 
matic meter reading, use of SF, and other dielectric gases in power 
equipment, improved fault current control, and systems planning, 
security, and control. (LCL) 


6936 In-stack filter cell. Martin, R.M. (to Administrator of 
the United States Environmental Protection Agency). US Patent 
3,976,457. 24 Aug 1976. Filed date 13 Aug 1978. 4 : 

A new filter cell which has particular utility in an isokinetic 
in-stack particulate collection system can be inserted directly into 
standard three-inch or four-inc rtholes which are prevalent in 
the stacks which are to be tested. The filter cell is attached to a 
probe, both of which are inserted into the stack so that a fluid 
containing the particulate enters the filter cell parallel to a fiber 
filter which is contained therein. The fluid passes downward 
through the filter fiber and then exits the filter cell parallel to the 
fiber filter through an outlet port, leaving the particulate matter 


trapped in the filter. 
AC SYSTEMS, EHV AND UHV 


6937 (ERDA—76-91, , Paper 9) Waltz Mill facility 
doris endeqpeund exbies and they duatnaes tes feasibility of 1100- 
kV overhead systems. Baldwin, C.J.; Bankowski, 
a Electric Corp., Pittsburgh). 1974. 

trom 2. U.S.-U.S.S.R. symposium on es 
a transmission; Washington, District of Columbia, Uni 
tates of America (USA) (9 Apr 1974). 

{n Proceedings of the second US—USSR symposium on su- 
perconducting er transmission. 

The Under, nd Transmission Test Facility at Waltz Mill, 
Pennsylvania, is i to perform accelera life tests and 
other evaluations on cable samples ranging in operating voltage 
from 115 kV to 800 kV. Since a capable of transform- 
ing and transmitting voltages up to 1100 kV, it is also used in 
developing UHV equipment. 


6938 4-7 | dielectric performance for 
design. Johnson, W.A. Eri J.; 1: No. 6, 20-25(1976). 
Dielectrically 2'/, times stronger than air, SF, insulation 


competes today because it cuts the need for suburban land and 
structure. But the os and equipment are costly. To gain a con- 
sistent economic edge, present design limitations must be over- 
come. 


DC SYSTEMS 
6939 § (ERDA—76-91, pp vp, Paper 7) in the LASL 


a power transmission project. Keller, W.E. (Los 
A Scientific Lab., NM). 1974. . 
From 2. U.S.-U.S.S.R. symposium on rag 


nace transmission; en, District of Columbia, Uni 
tates of America (USA) (9 Apr 1974). 
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In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 
achieved in the Los Alamos Scientific Laboratory 
(LASL) Superconducting Power Transmission Line (dc SPTL) 
——_— since the time of the previous report presented at the 
hrzhizhavosky Power Institute, Moscow, 11 t 1973 is sum- 
marized. This program has as its principal objective the develop- 
ment of an efficient, economical transmission system for carrying 
large power loads — 2 to 10 GW and larger — over distances 
more than 100 km. The initial research and development tasks 
were organized into the following five areas: development of high 
T/sub of superconducting materials suitable for transmission line 
use; short sample testing of these and commercially available 
materials to determine T/sub c/, AT/sub c/, J/sub c/(T), dJ/dt (ac 
ripple, rise time) and the current and magnetic field distributions 
in conductors of various geometries; testing of promising conduc- 
tor specimens in lengths up to 20 m in a cryogenic test stand simu- 
lating transmission line operation; studies of the systems and 
economic aspects of the dc SPTL; and construction of a prototype 
_ approximately 1 km long. Progress in these separate areas is 
iscussed. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 6939, 7523, 7644 


6940 (BNL—21780) Brookhaven su cable test 
facility. Forsyth, E.B.; Gibbs, R.J. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 17 Aug 1976. Contract E(30-1)-16. Sp. 
(CONF-760829—27). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Construction has started on an outdoor testing station for 
flexible ac superconducting power transmission cables. It is in- 
tended to serve as an intermediate step between laboratory-scale 
experiments and qualification testing of prototype-scale cables. 
The permanent equipment includes a 500 W supercritical helium 
refrigerator using a screw compressor and multistage turbine ex- 

rs. Helium storage for 250,000 cu ft of helium at 250 psi is 
provided. Initially, the cables will be tested in a horizontal cryostat 
some 250 ft long. High-voltage 60 Hz tests will be performed with 
the cable in a series resonant mode with a maximum line to 
ground capability of 240 kV, this is adequate for a 138 kV system 
design. Impulse testing up to about 650 kV is planned. The cable 
conductor will be energized by current transformers, initially at 
about 4 kA and later up to fault levels of 40 kA. The refrigerator 
is now at the site and testing on a dummy load will commence in 
the Fall of 1976. The cryostat will be installed in 1977 followed 
about a year later by the first cable tests. 


6941 (BNL—21784) Studies of helical conductor models for 
superconducting ac er transmission. Garber, M.; Barber, T.; 
Morgan, G. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract E(30-1)-16. 4p. (CONF-760829—28). Dep. NTIS 
$3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

In the BNL concept of a superconducting ac power trans- 
mission cable the conductors are made of Nb,Sn tapes wound heli- 
cally on cylinders. Recently, it was decided to make each conduc- 
tor in the form of a double layer winding in which the layers are of 
opposite helicity. This reduces undesirable consequences of axial 
flux generation. After reviewing the considerations which lead to 
the double helix conductor, experiments with short models (0.8 m 
long) are described. Results are given for ac loss and quench cur- 
rent measurements. Quench currents in excess of 3400 A/cm rms 
have been obtained. Ac losses are higher than those of short sam- 
ples of the used but are acceptable. Loss calculations for the 
double helix configuration are discussed. 


6942 (ERDA—76-91) Proceedings of the agg eon 


posium on power transmission, " 

DC. April 9, 1974. Belanger, B.C. (ed.). (Energy Research and 
Development Administration, Washington, D.C. (USA)). 1974. 
159p. (CONF-740448—). Dep. NTIS $6.75. 

From 2. U.S.-U.S.S.R. symposium on es 

wer transmission; ey aay District of Columbia, Uni 

| sar of America (USA) (9 Apr 1974). ad 

Nine papers on superconducting power transmission were 
presented at the conference. A separate abstract was prepared for 
each paper. (LCL) 


6943 (ERDA—76-91, pp vp, Paper 1) 
caused economic effect for ac supercond 


Parameter-variation- 
cables. Part 1. Blin- 
kov, E.L.; Smirnov, S.I.; Kuno, M.A. (State Scientific Research 
Power Inst., Moscow). 1974. 
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From 2. U.S.-U.S.S.R. symposium on _ superconductin 
er transmission; Washington, District of Columbia, Unite 
Cistes of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The cable costs in power transmission using superconduct- 
ing cables are a function of geometric parameters, physical dimen- 
sions, and parameters of the cooling mode. Therefore, it is neces- 
sary to determine the degree of influence of the individual varia- 
bles. The influence of the cooling mode parameters, i.e., average 
pressure, pressure drop, average temperature in the helium flow, 
etc., are analyzed in terms of their effect on the cost of cables 
manufactured from niobium and niobium stannide. The calcula- 
tions showed that for a given design of cable there is an optimum 
voltage which results in minimum losses, and that short supercon- 
ducting lines are economically advantageous when used at high 
voltages, and that mee drop in the helium flow is not an im- 
portant variable, therefore, the average pressure in the system 
should be selected on the basis of insuring steady operation of the 
cable. (LCL) 


6944 (ERDA—76-91, pp vp, Paper 2) Parameter-variation- 
caused economic effect for ac superconduc’ cables. Part 2. Blin- 
kov, E.L.; Smirnov, S.I1.; Kuno, M.Ya. (State Scientific Research 
Power Inst., Moscow). 1974. 

From 2. U.S.-U.S.S.R. symposium on _ superconducting 
seal transmission; Washington, District of Columbia, United 

tates of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The influence of the level of electrical insulation and losses 
in the dielectric on the economics of superconducting cables is 
discussed and calculated. The data obtained indicates that super- 
conducting cables require high-quality electrical insulation and that 
the cost of the insulation, especially for operation at high voltages, 
represents a significant portion of the total capital investment in 
the cable. (LCL) 


6945 (ERDA—76-91, pp vp, Paper 3) Optical methods of in- 
vestigating static characte s of turbulent flows. Eroshenko, 
V.M.; Terent’ev, U.N. 1974. 

From 2. U.S.-U.S.S.R. symposium on_ superconducting 
<— transmission; Washington, District of Columbia, United 

tates of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The flow of a coolant in a superconducting cable is turbu- 
lent. A study of the hydrodynamic and heat transfer characteristics 
of this turbulent flow is oararte because the helium coolant is in a 
supercritical state in which the physical properties of the liquid un- 
dergo significant changes as a function of temperature. Since the 
thermoanemometric method is not feasible for studying the turbu- 
lent flow of cryogenic fluids, the use of optical methods is 
discussed. Information is included on the general characteristics of 
optical methods, followed by a detailed examination of the inter- 
ferometric method as used to study the local statistical charac- 
teristics of turbulent flows. Interferometric methods using both 
parallel and crossed light beams are described. Interference pat- 
terns were obtained for various types of flow (laminar, transitional, 
and turbulent) of an inhomogeneous flow of gases in the boundary 
layer of a rectangular auaull with permeable walls. (LCL) 


6946 (ERDA—76-91, pp vp, Paper 4) Construction and 
technological rities of developing a commercial superconduct- 
ing cable. Malykhin, A.I. 1974. 

From 2. U.S.-U.S.S.R. symposium on_ superconductin 
coer transmission; Washington, District of Columbia, Unite 

tates of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The basic considerations associated with planning experi- 
mental industrial superconducting power transmission lines are 
reviewed, and the design of a 100-m long line constructed at a test 
laboratory is examined. (LCL) 


6947 (ERDA—76-91, pp vp, Paper 5) Corona discharge and 
electrical breakdown in helium at non-uniform field at temperatures 
4.2°K to 10°K and at pressures 1 to 10 atm. Goncharov, V.A.; 
Levitov, V.I. (Inst. of Power Engineering, Moscow). 1974. 

From 2. U.S.-U.S.S.R. symposium on_ superconductin 
seed transmission; Washington, District of Columbia, Unite 

tates of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The results of a study of electrical discharge in liquid heli- 
um at non-uniform field at pressures from 1 to 10 atm. are 
presented. (LCL) 
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6948 (ERDA—76-91, pp vp, Paper 6) BNL materials 
research for an ac supercond power transmission cable. Gu- 
rinsky, D.H. (Brookhaven National Lab., Upton, NY). 1974. 

From 2. U.S.-U.S.S.R. “4 ~y on superconductin 

wer transmission; Washington, District of Columbia, Unite 
tates of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The program on materials undertaken to improve the super- 
conductors for AC superconducting transmission lines is described. 
Information is included on Nb;Sn tape production methods; metal- 
lurgical considerations in the production of Nb,Sn; ac loss mea- 
surements; causes of losses in Nb,Sn; and design of a conductor 
for cable production. (LCL) 


6949 (ERDA—76-91, pp vp, Paper 8) Technical and 
economic feasibility of superconducting power transmission: a case 


ng 
— Forsyth, E.B.; Mulligan, G.A.; Beck, J.W.; Williams, J.A. 
1 


From 2. U.S.-U.S.S.R. symposium on _ superconductin 
power transmission; Washington, District of Columbia, Unite 
States of America (USA) (9 Apr 1974). 

In Proceedings of the second US—USSR symposium on su- 
perconducting power transmission. 

The long-range plans of the Long Island Lighting Company 
include the installation of 4600 MW of generation capacity at 
nuclear sites on eastern Long Island by the 1990's. A single site, 
Shoreham, was chosen for this study which would require transmis- 
sion facilities to the Ruland Road substation, 43 miles away. Con- 
ventional 345 kV overhead and underground circuits are planned 
for this service. For the case study three superconducting cable 
schemes have been investigated which reflect various technical op- 
tions. The superconducting cables have been designed to meet ac- 
ceptable normal and contingency load flow conditions and to 
withstand maximum short circuit faults. A cost analysis has been 
made of the complete installation, providing a valuable comparison 
of the estimated cost of this new technology with conventional 
methods. The most favorable cost comparison is a two-circuit 345 
kV superconducting system, which appears to be about one-half 
the cost of an all underground 345 kV high pressure oil-filled 
cable system. No reactive compensation will be required for the 
superconducting system, whereas extensive compensation is 
required for HPOF cables over the same distance. The cost esti- 
mate for the two-circuit superconducting system is about twice 
that of 345 kV overhead transmission, which would consist of two 
double circuits and one single circuit, assuming right-of-way could 
be obtained. 


NUCLEAR POWER PLANTS 


6950 (INIS-mf—3059) Second memorandum with considera- 
tions on nuclear energy. (Bezinningsgroep Energiebeleid, Leusden 
(Netherlands)). Nov 1975. 22p. (In Dutch). INIS 

Reprint by Vereniging Milieudefensie, Herengracht 109, 
Amsterdam; 3 tables, 1 appendix. 

In the Netherlands, government — with regard to the 
megs of nuclear power plants, among which possibly a fast sodi- 
um-cooled breeder reactor plant will be built, is often contested by 
citizens or societies who are worried about the risks and unsolved 
problems. A discussion is presented giving an evaluation of coal- 
generated power as opposed to nuclear power on the basis of 
possible savings on electrical a consumption, as well as 
aspects of employment, safety, health hazards, social security, in- 
vestment and costs. A plea for reviewing the originally-intended 
policy is made. In the appendix, a detailed survey is given of the 
ways and means to economize on electricity consumption in 
domestic and industrial situations. 


6951 Das umnverstandene Wunder. CKernenergie in 
Deutschland. (Miracle difficult to grasp. Nuclear energy in the 
FRG). Winnacker, K.; Wirtz, K. Duesseldorf, F.R. Germany; Econ 
(1975). 412p. (In German). 

With figs.; refs.; and app. 

When nuclear energy entered into its first industrial stage, 
the authors decided to write down their experience and occurences 
in a comprehensive way. The book is to help those who want to 
form their own ie on a subject which is not understood easily 
but which is of far-reaching economic and political significance, 
even if they are not familar with the subject. 


6952 Nuclear power ts in integrated operations. 
KWU group well prepared. RWU-Rep, No. 20, 1-7( Now 1975). (In 
German). 

5 figs. 
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Following a short report on the prospects for LWRs and ad- 
vanced reactor types such as the sodium-cooled fast breeder and 
the HTR, the author reflects on integrated energy operations of 
these 3 reactor types taking into account their respective 
technological and their economical properties with regard to fuel 
consumption. On the basis of these reflections the p m of 
KWU and its subsidiaries concerning delivery, power, and develop- 
ment is explained. 


6953 longer standard. Attempts at 
given at the Nuclex 75. Benrather, T. 
VDI (Ver. Dtsch. Ing.) Nachr.; 29: No. 47, 1, 5(Nov 1975). (In 
German). 
2 figs. 
At the 4th International Fair for nuclear industry, Nuclex 
75, in October in Basel, a German manufacturer showed his 
development work on the standard nuclear power plant for the 
first time. The effects of a consequent standardization are most ex- 
tensive: the engineering expenditure could be clearly reduced 
through this during the erection of such a plant for the manufac- 
turer as well as for its operater. The often lengthy licensing 
procedures could be simplified. Furthermore, large components of 
various plants, and thus also different sites, could be exchanged for 
one another in the case of failure for example, and, last but not 
least, the reliability and availability of nuclear power plants could 
be increased. 


6954 Operational experience with nuclear power plants. The 
11th IRS technical discussion in 1975 in Koeln. Mettmann, F. Af. 
Strom; 21: No. 11;12, 138-142(Nov 1975). (In German). 

2 tabs. 

On the 30th and 3ist October 1975 the 11th Technical 
Discussion took place of the Institute for Reactor Safety (IRS), 
when 500 persons were present in the Guerzenich Hall in Koeln. 
The author gives a review of all technical lectures, which were 
dealing with operational experience and availability of nuclear sta- 
tions, the results of repeated tests and the collection of breakdown 
statistics, and the evaluation in the IRS. 


6955 RSK-guidelines for pressure and water reactors. 


; boiling 
Bundesanzeiger; 27: No. 219, 3(Nov 1975). (In German). 


Passage of recommendations for the guidelines: chapter 2.2: 
site assessment; chapter 2.6.1: earthquakes. 


6956 Nuclear energy in the United Kingdom. Choice of reac- 
tors and fuel cycle. Franklin, N.L. Rev. Gen. Nucl.; 1: No. 5, 365- 
375(Nov 1975). (In French). 

A balance of the nergy resources of the United Kingdom as 
well as an estimate of energy consumption up to the year 2000 is 
presented. The production of energy of nuclear origin, and the 
main characteristics of the reactors (thermal and fast reactors) 
currently in operation or under construction are reported. After a 
description of the operations connected to the fuel cycle, the or- 
ganization of nuclear industry in the United Kingdom and the main 

rojects currently under development relating the SGHWR and 
‘ast reactors are described. 


6957 Nuclear reactors - 1975 for the first time critical, 1975 
shutdown. Atomwirtsch., Atomtech.; 21: No. 1, 32(Jan 1976). (In 
German). 

2 tabs. Short communication only. 


6958 Nuclear power in Latin America. Wirtz, K. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). Atomwirtsch., Atomtech.; 
21: No. 1, 47(Jan 1976). (In German). 

Short communication only. 


6959 Technical evaluation of bids for nuclear power stations. 
Zijl, N.A. van (Motor Columbus). Nucl. Eng. Int.; 21: No. 239, 
46-47(Feb 1976). 

A bid evaluation method is described which, it is claimed, 
facilitates a distinct and a judgement of bids, rp | into 
account the importance of the components, systems, and technical 
aspects evaluated with regard to the operation and safety of a 
nuclear power station. The evaluation basically consists of a cost 
assessment of the scope of supply deviations and a numerical 
evaluation of the technical design, the latter being a particularly 
novel feature of the method. The logic applied in both processes is 
shown. Main evaluation criteria which are applied for most com- 
ponents and systems are given as reliability, function and per- 
formance, safety, operation and maintenance, and materials. The 
judgements given to these evaluation criteria form the basis of the 
numerical bid evaluation described, which is carried out with the 
aid of computer programs. 
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6960 Operational experience with nuclear power stations. 
Jong, K.H. de (Technischer Ueberwachungs-Verein e.V., Duisburg 
(F.R. Germany)). Tech. Ueberwach.; 17: No. 2, 61-62(Feb 1976). 
(In German). 

6 refs. 

The technical discussion 1975 of the Institut fuer Reaktor- 
sicherheit der Technischen Ueberwachungs-Vereine e.V. dealt with 
the experience gained in the operation of nuclear power plants 
during the past years. The objective of the discussion was to show 
which conclusions may be drawn from operational experience and 
from the results of in-service tests, and to show how these findings 
can be collected, stored, and made available. 


6961 Availability and causes of incidents in nuclear power sta- 
tions. Schenk, H. (Kernkraftwerk Obrigheim G.m.b.H., 
Obrigheim/Mosbach (F.R. Germany)). Atomwirtsch., Atomtech.; 
21: No. 2, 86-87(Feb 1976). (In German). 

Short communication only. 


6962 Nuclear consultant: a new profession. Hardung von Har- 
dung, H. Atomwirtsch., Atomtech.; 21: No. 2, 92-94(Feb 1976). (In 
German). 

The nuclear field is an area fraught with particular difficul- 
ties for industries, banks, and public authorities etc. in acquiring 
the precise knowledge needed for decision making. This gap can 
be filled by the activities of nuclear consultants; in view of the size 
of the market which, in Europe, probably involves a capital invest- 
ment by far exceeding DM 100 billion, chances are promising. 
These consultant activities include technological problems as well 
as economics, organization, strategy, and training in nuclear 
technology. Of course, the consultant staff must have broad and 
specialized knowledge. 


6963 Construction progress - reports from world nuclear 
power station sites. Anon. Nucl. Eng. Int.; 21: No. 240, 31-55(Mar 
1976). 

A report of the progress of work at nuclear power station 
sites around the world is presented in two sections according to 
whether the plant is under construction or undergoing commission- 
ing. In each section a brief summary is given of progress for each 
reactor, the reactors being grouped under the appropriate country. 


6964 International buyers’ guide 1976. Nucl. Eng. Int.; suppl. 
p. 1-91: (Mar 1976). 

A guide to the manufacturers and suppliers of equipment 
and services for the nuclear power industry, nuclear research, 
medicine, and environmental monitoring is presented, as a separate 
supplement to the March issue of Nuclear Engineering Interna- 
tional. The guide comprises three sections: a list, with names and 
addresses, of important national and international nuclear or- 
ganisations of the world; addresses of companies in all the main in- 
dustrial countries; and finally a classified section which, under 
broad subject headings, lists the products and services of each 


company. 


6965 The nuclear power park: its value and potential. Feld- 
man, M.J. (American Nuclear Society, Chicago, Ill.). J. Br. Nucl. 
Energy Soc.; 15: No. 2, 123-127(Apr 1976). 

From Joint meeting of BNES and IMechE; Windscale, UK 
(8 Oct 1975). 

The concept of the nuclear park is considered in relation to 
the projected growth of nuclear power, and some possible types 
are considered. Preliminary studies which have been conducted in- 
clude an agro-energy park where part of the energy is used to 
distill sea-water for agriculatural, industriai, and population use. A 
second study is an analyis of a metropolitan area with 390,000 
people, 260,000 living within a ten mile radius. The energy pro- 
vided for the concentrated population, electric power, heating and 
cooling for domestic and industrial installation, and waste heat for 
greenhouses while providing for electric power, sewage treatment, 
and water recycle programs for the entire population. The ad- 
vantages of a center based on the latter study are examined. Ex- 
perience with EBR-II, a prototype fast breeder reactor with an in- 
tegral fuel cycle, is considered as a successful pilot plant operation 
based on the general concept of integrated facilities. 


6966 Present and future of nuclear energy development and 

utilization in Japan. Murata, H. (Japan Atomic Energy Research 

a, Tokyo). J. Br. Nucl. Energy .; 18: No. 2, 111-112(Apr 
). 


From BNES meeting; London, UK (23 Oct 1975). 

The general situation regarding energy supply and demand 
in Japan is discussed together with the current status of nuclear 
power. Siting problems are considered. The problem of ensuring 
adequate supplies of uranium is examined. The fuel cycle p 
includes the development of an enrichment plant of the centrifuge 
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process, and a reprocessing plant at Tokai-Mura, soon to be on 
trial operation. The state of development of the Japanese advanced 
thermal reactor and the fast breeder reactor is summarised. The 
development of the very high temperature gas-cooled experimental 
reactor and its application to nuclear steelmaking are described. In 
considering long term strategy, an appropriate combination of the 
VHTGR and the LMFBR is suggested as an interim-term target. 


POWER REACTORS, NON-BREEDING, LIGHT- 
eee BOILING WATER 


REFER ALSO TO CITATION(S) 7155, 7160, 7161, 7220, 7221, 
7240, 7241, 7278, 7292, 7304, 7309, 7319, 7328, 7329, 7335, 
7336, 7345, 7347, 7350, 7351, 7360, 7367 


6967 (BNL-NUREG—50534) Dev t of a computer 
code for thermal hydraulics of reactors (THOR). Fifth quarterly 
progress report, October—December 1975. Wulff, W. (Brookhaven 

ational Lab., Upton, N.Y. (USA)). Jan 1976. Contract E(30-1)- 
16. 44p. Dep. NTIS $4.00. 

Critical two-phase flow of a non-equilibrium, inhomogene- 
ous mixture of liquid water and vapor has been computed by the 
modified Turner and implicit Euler methods which are intended 
for use in the systems code. Good agreement with experimental 
data has been achieved. Subroutines for 34 thermodynamic and 
transport properties of water, fuel and clad materials have been 
completed and verified. A model for the centrifugal pump has 
been coded. A scheme for implicit coupling of components in a 
general hydraulic system has been developed. 


6968 (NEDO—20913) Lattice physics methods. Martin, C.L. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). Jul 1976. 64p. General Electric €o., San 
Jose, CA. 

The lattice physics methods in use at the General Electric 
Company for the nuclear design of initial and reload fuel bundles 
are presented. The sources of nuclear data are listed and all of the 
basic calculations are described. The presentation emphasizes 
three basic areas: the determination of few group cross sections 
based on neutron spectrum calculations; the calculation of the flux 
and rod power distributions; and the evaluation of the effects of 
fuel exposure. 


6969 (ORNL/NUREG—S5) Zirconium metal-water oxidation 
kinetics. III. Oxygen diffusion in oxide and alpha Zircaloy phases. 
Pawel, R.E. (Oak Ridge National Lab., Tenn. (USA)). Oct 1976. 
Contract W-7405-ENG-26;NRC-INA-40-55 1-75;40-552-75. 25p. 
Dep. NTIS $4.00. 

The reaction of Zircaloy in steam at elevated temperature 
involves the growth of discrete layers of oxide and oxygen-rich 
alpha Zircaloy from the parent beta phase. The multiphase, mov- 
ing boundary diffusion problem involved is encountered in a 
number of important reaction schemes in addition to that of Zir- 
pec ty and can be completely (albeitly ideally) charac- 
terized through an an model in terms of oxygen diffusion 
coefficients and equilibrium concentrations for the various phases. 
Conversely, kinetic data for phase growth and total oxygen con- 
sumption rates can be anod to compute diffusion coefficients. 
Equations are developed that express the oxygen diffusion coeffi- 
cients in the oxide and alpha phases in terms of the reaction rate 
constants and equilibrium solubility values. These equations were 

ied to recent experimental kinetic data on the steam oxidation 
of Zircaloy-4 to determine the effective oxygen diffusion coeffi- 
cients in these phases over the temperature range 1000—1500°C. 


6970 (TID—8200-R34) Nuclear reactors built, being built, or 
planned in the United States as of June 30, 1976. (Energy Research 
and Development Administration, Oak Ridge, Tenn. (USA). 
Technical Information Center). 1976. 44p. Dep. NTIS $4.00. 

Information is tabulated on nuclear reactor and critical as- 
sembly facilities in operation, shut down, under construction, or 
planned in the U.S. The data include name, owner, location, type, 
power, and startup date. 


6971 Measures for restoration of the installations damaged b: 
the oil fire in the nuclear oP ae eee gy, eg b 
(Allianz-Zentrum _ fuer echni G.m.b.H. (AZT), Isman- 
ing/Muenchen (F.R. Germany). Bereich Prueftechnik); Grupp, H. 
(Allianz-Zentrum fuer Technik G.m.b.H. (AZT), Isman- 
Pa rama (F.R. Germany). Bereich Werkstoffuntersuchung). 
laschinenschaden; 45: No. 3, 111-120(1972). (In German). 

From 8. Allianz forum on engineering and insurance; 
Muenchen, F.R. Germany (16 May 1972). 

11 figs.; 2 tabs.; 3 refs. 
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This contribution deals with the investigations carried out 
into the chemical and thermal effects on buildings and installations 
of the fumes given off by the oil and PVC fire in the Nuclear 
Power Plant Muehleberg. The heat generated by the burning of 
two tons of turbine oil and fifty kilometres of PVC covered cable 
and the HCI content of the smoke fumes give rise to the presump- 
tion that considerable consequential damage was to be anticipated. 
The basis of the investigations, their results and the subsequent 
conclusions are set-out by the authors, who also furnish details on 
the cleaning and restoration measures necessitated. 


6972 Inv tions into the cause of the oil fire in the nuclear 

wer it, Mi . Hagn, L. (Allianz-Zentrum fuer Technik 
Bm. . (AZT), pein icnedian (F.R. Germany). Bereich 
Wa rg” Huppmann, H. (Allianz Versicherungs- 
A.G., Muenchen (F.R. Germany). Abt. Technische Versicherun- 
gen). Maschinenschaden; 45: No. 3, 103-110( 1972). (In German). 

From 8. Allianz forum on engineering and insurance; 
Muenchen, F.R. Germany (16 May 19725, 

18 figs.; 16 refs. 

At the end of July, 1971, an oil fire broke out in the turbine 
hall of the Swiss Nuclear Power Plant Muehleberg. The cause of 
the escape of oil from a pressure-oil pipe was the loosening of a 
cutting ring screwed pipe connection on the servo-motor of a con- 
trol valve. Material and vibration tests on the main components 
showed the evolution of the damage to be the combined influences 
of two factors, viz. 1. vibration stress on the piping and screw 
joints - dependent on the operational state of the turbine - and 
resultant possible loosening of the screw ; 2. loss of the vibra- 
tion absorbant clip fastenings of the piping. Undetected deforma- 
tions and dislocations in the screwed pipe connections ensuing 
from erection were presumably contributory influences. The oil 
escaping from the leak ignited by autoxidation in the sprayed-on 
asbestos insulation of the valve housing. From the results of these 
investigations and the analyses of other oil fires in steam turbine 
plants insured with the Allianz, recommendations ensue for the 
prevention and minimising of oil fire damage. 


6973 Turbine oil fire in the nuclear power plant, Muehleberg. 
Lutz, H.R. (Bernische Kraftwerke A.G., Muehleberg 
(Switzerland)). Maschinenschaden; 45: No. 3, 96-102(1972). (In 
German). 

From 8. Allianz forum on engineering and insurance; 
Muenchen, F.R. Germany (16 May 1972). 

12 figs.; 4 tabs.; 3 refs. 

At 21.15 hours on the evening of the 28th July 1971, a tur- 
bine oil fire broke out in the Nuclear Power Plant Muehleberg of 
the Bernische Kraftwerke AG, resulting in damage amounting to 
around 20 million Swiss Francs and a delay of some ten months in 
putting the plant into operation. The plant is equi with a 
General Electric boiling water reactor and two saturated 
steam turbines. Up to the time of the fire, both turbo-sets had al- 
ready been run singly up to their full capacity of 160 MWe and 
the initial trials with both sets working parallel were shortly due to 
be carried out. Following the outbreak of fire, the causes of which 
are described in the contributions of the authors Hagn, L. and H. 
Huppmann and Christian, H. and H. Grupp, fire fighting action 
was immediately taken, in line with the emergency measures laid 
down in the operating regulations. With the assistance of the Berne 
City Fire Brigade, the blaze in the roof of the turbine hall was first 
extinguished and the spreading cable conflagration then fought, 
using foam and water. 


6974 Reactor and a method for producing a new nuclear fuel. 
Lang, L.W.; Stetson, R.L. (to Pacific Nuclear Fuels, Inc.). French 
Patent 2,238,216/A/. 19 Jul 1974. 14p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 20 Jul 1973, USA. 

The invention relates to a reactor and to a method for 
poteiae a new nuclear fuel. The clean ““U isotope is obtained 
tom thorium in a light water reactor by separating thorium from 
the fissile fuel. Thereafter, that clean *°U isotope is directly added 
as fissile i enrichment to a new nuclear fuel which can be 
obtained without the troubles and hazards usually associated with 
the handling of uranium 233, and also without the expense and 
delays associated with gas diffusion enrichment. This can be ap- 
pie to the generation of a new nuclear fuel containing isotope 


6975 A nuclear reactor fuel element prene with a 
device. Schlenker, L.D. (to USAEC). French Patent 2,246,024/A/. 
13 Aug 1974. 9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 17 Aug 1973, USA. 

The invention relates to nuc reactor fuel rods. A fuel 
rod according to the invention is characterized by nuclear fuel 
contained in a sealed cladding comprising at least one portion of 
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lesser resistance such as a groove rendering the cladding-metal 
thinner in order to allow a predetermined rupture preventing the 
fuel rod from swelling in case of an accident consisting in a loss of 
coolant in the reactor core. A fuel rod according to the invention 
is suitable, e.g. for BWR and PWR reactors. 


6976 Notice of the seventh partial license for construction of 
the N Power Station. Staatsanz. Baden-Wuert- 
temb.; 24: No. 52, 9(1975). (In German). 

Short communication only. 


6977 District heating from Barsebeck nuclear plant. 
Blomqwist, O. (Industriverken, Malmoe (Sweden)); rated Vs 
Josefsson, L. (Sydsvenska Kraft AB, Malmoe (Sweden)). Rohre, 
a ‘ohrleitungstransp.; 14: No. 6, 324-327(1975). 

gs. 

‘ Rising oil prices provided the impetus to form an investiga- 
tion group y the name of Sydvaerme, aimed at basic in — 
tions on heat transmission from a planned additional unit at 
Barsebeck nuclear power plant to Malmoe and Lund and possibly 
also to Landskrona and Helsingborg. As a result they have found 
that there are considerable economic, environmental, and balance 
of payments arguments in favor of the project described. 


6978 Nuclear fuel, method, reactor, fuel and breeder rods for 
its production. (to Pacific Nuclear Fuels, Inc.). German(FRG) 
Patent — 6 Mar 1975. 17p. (In German). 

igs. 

An attempt is made to improve the method of manufactur- 
ing U 233 which is to be used as nuclear fuel in power reactors. In 
irradiating a charge of 10 t Th (as ThO,) in a light water reactor 
(1,000 MW), about 25 to 50 kg U 233 is produced in one year 
whose U 232 content is less than 10 ppm. the irradiated thorium 
rods whose exact construction and position in the reactor core and 
jacket is given are removed, cut up and then dissolved with urani- 
um for chemical processing. Thorium and uranium are precipitated 
one after another and the uranium isotope is converted into a 
thorium-free nuclear reactor fuel in the usual manner. 


6979 Nuclear power plant Gundremmingen 2 (KRB 2). Bun- 
desanzeiger; 27: No. 219, 2-3(Nov 1975). (In German). 

¢ RSK recommends to erect the KRB 2 on the intended 
site with a common waste air and waste water system for both 
blocks. Concerning the nuclear power plant the RSK recommends 
additional conditions for the applicant with regard to pressure ves- 
sel, _— suppression m, liner, accessibility of the annulus 
in containment, localizing of in the main steam 
system, engaging not more than two partial emergency cooling 
systems in one injection nozzle of the pressure vessel, closed cool- 
ing water systems for the residual heat removal systems, three 
redundant lines for the vent air filter systems. 


6980 Nuclear power plant Brunsbuettel (KKB) - commission- 
ing. Bundesanzeiger; 27: No. 219, 2(Nov 1975). (In German). 

Recommendations: improvements for in-service tests of the 
pressure vessel, supplementary analyses concerning the emergency 
cooling system, a recombinator for the reduction of the H concen- 
tration in loss-of-coolant accidents, improvement of the boron pro- 
tective measures against external influences, presentation of start- 
up reports. 


6981 Availability of LWR nuclear 
Pinter, M.; Szeless, A. (Kernkraftwerk- un, 
Vienna (Austria)). Atomwirtsch., Atomtech.; 
565(Nov 1975). (In German). 
8 figs.; 5 tabs.; 13 refs. 
The data on the availabilities of 28 PWR stations _ 21 
BWR stations published by various organizations were arranged on 
e cemen bess ond oom d with each other. Because of its 
commercial significance, availability in terms of work was 
chosen as the measure of availability. In addition, also some infor- 
mation was given about the availability in terms of time. In all 
comparisons, special attention was devoted to the question of the 
statistical relevance of the results. Interesting and surprising 
findings were made in the more detailed study of the frequency 
distributions of availability in terms of work of the two types of 
reactors. Although the mean values differ only slightly, major dif- 
aps of pleat on ts evalebtity ond the tnfiosuse of to cies wen le 
t on its availabili influence sites was in- 
‘atigatod pain various of countries. Also the relation between 
it si ilability was considered. 


description of WAFER-1, a three-dimen- 
analysis. Kjaer-Pedersen, N. 


stations. Moraw, G.; 
lischaft m.b.H., 
: No. 11, 559- 


6962 Mathematical 
Elsinore cd nie a E Co. Ltd 
(Elsi ~ue~s - - : - ’ 
Nucl. Eng. Des.; 35: No. 3, 387.498(Dec 1975 ). 
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A ae ion is given of the mathematical formulation used 
in the WAFER-! code, which is presently used for three-dimen- 
sional analysis of LWR fuel pin performance. The code aims at a 
prediction of the local stress-strain history in the cladding, —. 
— with regard to ridging —— To achieve this, a c 

| based on shell theory has been developed. This model in- 
teracts with a detailed finite difference pellet model which treats 
radial and transveral cracking in the pellet in a deterministic way, 
based on certain assumptions with respect to the cracking pattern. 


6983 Three-dimensional finite element 
generator channel-head-complex. of 
ment. Bertsch, O.L.; Sun, C.L.; Conway, L. (Westin 
Corp., Tampa, Fla. (USA). Tampa Div.). Int. J. 
Piping; 4: No. 1, 29-46(Jan 1976). 

The purpose of this investigation was to compare 
dimensional stress and di ment distributions determined 
analytically and experimentally: the try chosen was a steam 
generator channel-head-complex. analytical procedure em- 
ployed a three-dimensional elastic finite roach, using linear, 
——_ cubic and mixed isoparametric hexahedral elements. 

experimental procedure employed frozen stress photo-elastic 
models. Three different types of loading: internal pressure, nozzle 
moment, and nozzle thrust, were considered and calculated 
stresses and displacements at selected points were compared with 
results generated by a photo-elastic analysis. The comparison 
poo ong generally close agreement between these two sets of 
results. 


6984 Improving BWR availability. Felmus, N.L.; Elhoff, W.C. 
(General Electric Co., San Jose, CA). Electr. World; 186: No. 6, 
79-81(15 Sep 1976). 

A program to help minimize the duration of planned ou- 
tages, while reducing forced-outage rates, in General Electric 
BWRs is described. The program is based on analyses of BWR 
operating and maintenance history. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 6967, 6969, 6970, 6974, 6975, 
6978, 6981, 6982, 6983, 7156, 7160, 7161, 7220, 7221, 7231, 
7236, 7256, 7278, 7280, 7281, 7304, 7309, 7310, 7311, 7319, 
7328, 7329, 7338, 7340, 7343, 7345, 7350, 7368 


6985 (BAW— 10038(Suppl.1)) Prototype vibration measure- 
ment for reactor internals (177-fuel assembly plant). Sup- 
1. Simonis, J.C.; Post, R.C.; Thoren, D.E. (Babcock and 
Wilcox Co., Lynchburg, Va. (USA). Nuclear Power Generation 
Div.). Aug 1976. 29p. Babcock and Wilcox, Lynchburg, VA. 

The surveillance specimen holder tubes installed in the Bab- 
cock and Wilcox 177-fuel assembly plants have been redesigned. 
The structural uacy of this design has been verified through 
extensive analysis. The design adequacy will be further confirmed 
by measuring the vibrational response of the surveillance specimen 
holder tube during normal and transient flow operation. This re- 
port describes the vibration measurement program that will be 
conducted at Toledo Edison's Davis Besse | site. 


6986 (BAW—10051(Suppl.1)) Structural analysis of 177-FA 

surveillance holder tube. Pryor, C.W.; Thoren, 
D.E.; Vames, G.J.; Harris, R.J. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). Aug 
1976. 46p. Babcock and Wilcox, Lynchburg, VA. 

Because of in-service operational problems, the surveillance 

specimen holder tubes described in B and W — report BAW- 
10051 have been redesigned. This report describes the new design 
and structural analysis for normal operation and upset loading con- 
ditions. The results of the analysis demonstrate the adequacy of 
the new surveillance specimen holder tubes for their design life of 
40 years. 
6987 (BAW—10124A) FLAMES: a three-dimensional nodal 
code for core reactivity and power distributions. Mays, 
C.W.; Furtney, M. (Babcock and Wilcox Co., Lynchburg, Va. 
cUs4). Nuclear Power Generation Div.). Aug 1976. 64p. Babcock 
and Wilcox, Lynchburg, VA. 

The FLAME3 nodal code calculates core reactivity and 
three-dimensional power distributions with thermal-hydraulic feed- 
back effects. It employs variable dimensioning, which permits the 
user to size his own problem subject to the total core storage of 
the computer. Lagrange interpolation is used for fitting variable 
data. This allows any input-dependent variable to be fit versus as 
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many as three independent core variables. A transient xenon capa- 
bility is included, which enhances the code’s usefulness in perform- 
ing maneuvering analyses. Control rod data are input ge per- 
mitting the treatment of partial-length control rods. The various 
models, including the programmed equation, are described. 


6988 (BAW—10125A) Verification of the three-dimensional 
FLAME code. Mays, C.W. (Babcock and Wilcox Co., Lynchburg, 
Va. (USA). Nuclear Power Generation Div.). Aug 1976. 33p. Bab- 
cock and Wilcox, Lynchburg, VA. 

FLAME calculations are compared with operating data 
from Oconee Unit | and with two independent three-dimensional 
PDQ07 calculations for a feed-and-bleed plant containing lumped 
burnable poison. The Oconee | comparisons consider both steady- 
state and transient data. The steady-state calculations are com- 
pared with operating data from two cycles of operation. The com- 
parisons with PDQO7 calculations are for a design transient. Direct 
comparisons are made between calculations and measurements for 
the Oconee | analyses. No uncertainty is applied to measured 
power densities. The difference in measured and calculated total 
mong for 95% of the assemblies considered in these comparisons is 
less than 5.3%. Based on these analyses, it is concluded that 
FLAME can calculate the total peak to within 5.3% for both 
steady-state and transient plant conditions. The maximum devia- 
tion in the total peak calculated by FLAME and one of the 
PDQO7 calculations is 5.6%. The maximum deviation with the 
other PDQO7 calculation is 2.5%. It is concluded that the FLAME 
calculations gave the most conservative results of the three. 


6989 (CONF-761103—1) Inferring PWR barrel motion from 
ex-core neutron detector signals. Robinson, J.C.; Kryter, R.C. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405-eng- 
26. 6p. Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Noise analysis of ex-core power range channel signals has 
been developed, through experimental and analytical efforts, to a 
point where it is recognized by PWR manufacturers and the 
Nuclear Regulatory Commission to provide a basis for nonpertur- 
bative inservice monitoring for excessive or altered mechanical 
motion of the reactor core support barrel which might be indica- 
tive of degraded structural integrity. Data recently acquired at two 
similar (sister) PWR plants and reported further confirm the sen- 
sitivity and workability of the noise analysis technique. The data 
emphasize the need for careful selection of neutron signal pass- 
bandwidth if correct results are to be obtained. 


6990 (WCAP—8510) Method for fracture mechanics analysis 
of nuclear reactor vessels under severe thermal transients. Bamford, 
W.H.; Buchalet, C.B. (Westinghouse Electric Corp., Pittsburgh, Pa. 
— Jul 1976. 38p. Westinghouse Electric Corp., Pittsburgh, 


Fracture mechanics analyses of nuclear reactor vessels 
under severe thermal transients require accurate stress intensity 
factor expressions for flaws in cylindrical geometries subjected to 
arbitrary stress profiles and knowledge of fracture toughness pro- 
perties of the reactor vessel steel and their variation with tempera- 
ture and irradiation. The method of analysis utilizes stress intensity 
factor solutions recently developed for cylindrical geometries to 
determine the stress intensity factor profiles through the reactor 
vessel wall at various time intervals during the transient. The stress 
intensity factor values are obtained using the thermal stresses given 
by a previous thermo-hydraulic analysis also giving the tempera- 
ture profiles through the vessel wall. A reference fracture 
toughness curve of K/sub Ic/ versus temperature was established 
from all the experimental data available and was indexed to 
reference transition temperature, RT/sub NDT/. Reference curves 
giving the shift in RT/sub NDT/ as a function of fluence were also 
established from experimental data. The fracture toughness curve 
corresponding to a given irradiation level is obtained by translating 
the original K/sub Ic/ temperature curve by an amount equal to the 
shift in RT/sub NDT/ obtained from the reference curves. The 
fracture toughness profiles through the vessel wall are determined 
at the same time intervals during the transient as those used in the 
stress intensity factor calculations. The fracture toughness profiles 
are obtained from the temperature and irradiation profiles. For 
each time interval considered, the critical crack depth is obtained 
at the intersection between the stress intensity factor profile and 
the fracture toughness profile. The variation of the critical crack 
depth as a function of time during the transient is also determined. 


6991 (WCAP—8576(Suppl.1)) Augmented startup and cycle 
1 physics program. Su mt 1. Tuley, C.R.; Lucoff, D.M.,; 
Freeman, T.R.; Keifer, S.J.; VandeWalle, D.J.; Wheeler, T.L. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Jun 1976. 
137p. Westinghouse Electric Corp., Pittsburgh, PA. 


ERA VOL. 2, NO. 4 


A number of special tests are described which have been 
run at NRC request on various Westinghouse reactors. The objec- 
tive of these tests has been to confirm that calculated upper limits 
on expected peaking factors are not violated and that methods 
used to bound the peaking factor are adequate for the purpose. 
Other tests, not performed with the same objectives, have been in- 
cluded in the report to add to the general knowledge of reactor 
behavior. These other results include measurements of axial xenon 
stability index, plant behavior during load reduction, and steady- 
state power distribution maps. 


6992 (WCAP—8648) Excore detector recalibration using 
quarter-core flux maps. Kerr, R.A. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). Jun 1976. 39p. Westinghouse Electric 
Corp., Pittsburgh, PA. 

The use of the quarter-core flux map (QCFM) in place of 
full-core flux maps for the required quarterly power range excore 
detector calibration is justified. The QCFM is a new abbreviated 
method for estimating measured power distributions. It shows a 
very high degree of accuracy for the core average axial offset 
parameter. Aiso presented is recommended power range detector 
recalibration procedure using quarter-core flux maps. 


6993 (WCAP—8802) Augmented inservice inspection of pip- 
ing welds at the reactor vessel nozzles. Esselman, T.C.; Bamford, 
W.H.; Hughes, E.T.; Adamonis, D.C. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA)). Aug 1976. 59p. Westinghouse Elec- 
tric Corp., Pittsburgh, PA. 

Data are presented which indicate that reactor vessel nozzle 
safe end welds can be reliably inspected and that inspection pro- 
vides assurance that a piping rupture will not occur at this critical 
location. The probability of a pipe rupture has been shown to be 
significantly reduced by augmenting normal inservice inspection. 
The program of augmented inservice inspection proposed in the 
report provides for reactor vessel nozzle safe end weld inspection 
twice as often as required by Section XI of the ASME Code. The 
additional inspection can be performed from the outside diameter 
(OD) of the pipe using a refracted-longitudinal ultrasonic testing 
technique. Inspection from the outside of the pipe using automated 
examination equipment provides good ultrasonic resolution and de- 
tectability in the critical zones of the weld. Implementation of this 
program is claimed to reduce the probability of a severe pipe rup- 
ture at the reactor vessel nozzles to such an insignificant level that 
its consideration as a design basis is not required. 


6994 Die Petition. Fragen an ein Parlament zur industriellen 
Anwendung der Atomenergie - Aspekte zu Wyhli. (The petition. 
Questions to a parliament concerning the industrial application of 
atomic energy: aspects in the matter of Wyhl). Gaul, E. Karlsruhe, 
F.R. Germany; Mueller (1975). 134p. (In German). 

225 refs.; with app. 

Cited without comment from the back of the cover: 
‘According to Article 17 (right to file petitions) of the Basic Law 
of the FRG, everybody has the right, either alone or together with 
others, to address written requests and complaints to the com- 
petent authorities and to the parliament. The present petition to 
the Baden-Wuerttemberg parliament is the first petition to be 
printed in book form. The author examines official publications by 
the Federal Government and the Baden-Wuerttemberg govern- 
ment, propaganda pamphlets by the power industry and statements 
by politicians and scientists and, on the basis of these, makes criti- 
cal remarks against nuclear energy as the most dangerous 
technology of our time. In connexion with a series of questions all 
of which are of supraregional importance, the petition gives impor- 
tant facts which cost doubt upon the view propagated by nuclear 
industry and the State that ‘there's nothing better under the sun 
than nuclear energy and nothing could possibly go wrong with it.’ 
The large nuclear power station planned at Wyhi/Baden is used as 
an example to demonstrate that an inadequate and insufficient 
discussion of the problems of industrial application of nuclear 
energy and misleading and false information to the population only 
serve to provoke the citizens to resistance and to Gclonntae their 
confidence in government and parliament.’ 


6995 Chemical procedures during the start-up of nuclear 
power plants with pressurized water reactors. Gebauhr, W.; 
Graemer, G.; Olijve, J.G.; Riess, R.; Schoeder, H.J. (Kraftwerk 
Union, Erlangen, Ger.). VGB Kraftwerkstech.; 55: No. 1, 48- 
53(Jan 1975). (In German). 

Chemical procedures applied during the start-up period of 
the plant should, in the first place, provide for a soonest-possible 
reaching of full-load operation characteristics. The start up of large 
nuclear power plants from the chemical viewpoint as practiced 
today has reached a stage that permits meeting the optimum con- 
ditions in short time as well as avoiding outages later on. 3 ref. 
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6996 Reactor pressure vessel. Dorner, H.; Michel, E. (to 
Kraftwerk Union AG). German(FRG) Patent 2,361,416/B/. 17 
Apr 1975. 3p. (In German). 

1 fig. 

An axial stress amongst others occurs during operation in 
the —_— vessel of pressurized-water power reactors which can- 
not be absorbed by the single steel rings welded to each other by 
circular seams alone without additional measures. In order to 
prevent brittle fractures, i.e. the axial expansion can only be 20% 
of the yield point of the steel used, about 100 bracing cables are 
thus arranged around the circumference of the vessel. They are 
anchored between a clamping ring near the lid flange and a metal 
calotte surrounding the spherical bottom of the vessel. The cables 
are set out in such a manner that they take up a force of 6.3 x 10° 
kp in normal operation. 


6997 Druckwasserreaktor. (Pressurized-water reactor). Muel- 
heim an der Ruhr, F.R. Germany; Kraftwerk Union (May 1975). 
Sip. (In German). 

With figs. and tabs. 

The main characteristics of a pressurized-water reactor are 
described in this brochure. In a simplified way the latest state of 
technology and safety features are given an account of. The 
lavishly illustrated booklet is suitable to demonstrate to the layman 
technical and physical interrelations. 


6998 Nuclear reactor. Dorner, H.; Michel, E. (to Kraftwerk 
Union AG). German(FRG) Patent 2,401,610/A/. 24 Jul 1975. Sp. 
(In German). 

2 figs. 

The main patent deals with a pressurized-water reactor 
whose reactor pressure vessel is connected to a steam generator b 
means of a straight-lined horizontal piping where there is a dif- 
ference in height between the support of the pressure vessel and 
that of the steam generator. For a better consideration of thermal 
expansions, the main patent — the support of the steam 
generator to surround a crooked plane whose angle of inclination 
is determined by the ratio of the difference in height to the length 
of the piping. With this in view, the object of this invention is an 
even better — of the nuclear reactor according to the 
main patent, to the motions in operation caused by thermal expan- 
sions. 


6999 Das 1.300-MW-Standardkernkraftwerk mit Druckwas- 
serreaktor. (1,300 MW standard nuclear power plant with pres- 
surized-water reactor). Muelheim an der Ruhr, F.R. Germany; 
Kraftwerk Union (Sep 1975). 4p. (In German). 

4 figs.; 1 tab. Short communication only. 


7000 Nuclear power plant. Weber, R. (to to Siemens A.G..,). 
German(FRG) Patent 2,258,741/B/. 4 Sep 1975. 6p. (In German). 

5 figs. 

The PWR is inside a pressure vessel surrounded by a spheri- 
cal steel containment. This containment is again surrounded by a 
rotationally symmetric secondary concrete shield for mechanical 
protection. The containment and safety shell have the same 
concrete foundation. In order to shorten the refuelling time as 
much as possible, the fuel pit is located in the space between the 
containment and the outer shield. An inward fuel transfer device 
with an essentially horizontal refuelling slot connects the fuel pit 
with the inside of the containment. fuel pit can hold about 
one third of the fuel elements in the core. The containment and 
the outer shell may be arranged excentrically to each other in 
order to make room for the fuel pit. 


Buerger gegen ony agg ey Anfang. 
against nuclear er plants. - le 
Wuestenhagen, H.H.; Schenthle, K.; Duve, F. (ed.). Reinbek, F.R. 
— owohlt Taschenbuch (Oct 1975). 105p. (In German). 
ith figs. 

A description is given of the public demonstration and the 
site occupation at the Wyhl-1 reactor from the beginning of 
February 1975. The occupation continued despite the decision of 
the Administrative Court in Freiburg at the end of March 
(prohibition of commencement of building until the verdict on the 
principal suit against the overall project has been reached, the final 
——e bo be made by the Higher Administrative Court in Mann- 

im)./LN). 


7002 Nuclear power plant with pressurized-water reactor. 
Heitmann, H.G. (to Kraftwerk Union AG). German(FRG) Patent 
2,163,695/B/. 2 Oct 1975. 2p. (In German). 

1 fig. 

A pressurized-water reator is described in the present patent 
in which an electron —e filter lying in the shunt field is used 
to clean the coolant in the primary cycle. The filter consists of a 
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container filled with magnetizable steel spheres which is sur- 
rounded by a direct current fed coil. 


7003 Pressurized-water reactor. Schabert, H.P.; Irion, L.; 
Braun, W. (to Kraftwerk Union AG). German(FRG) Patent 
ane} 23 Oct 1975. 1Sp. (In German). 

igs. 

A pressurized-water reactor with a reactor pressure vessel is 
described to which a main coolant pipeline is attached which has a 
pressure-dependent closable back-pressure valve. The back-pres- 
sure valve is to close the main coolant pipeline in the case of a 
break in a pipeline where a great pressure drop occurs. 


7004 Response of reactor internals to fluctuating pressure 
forces. Au-Yang, M.K. (Babcock and Wilcox Co., Lynchburg, Va. 
(USA). Nuclear Power Generation Div.). Nucl. Eng. Des.; 38. No. 
3, 361-375(Dec 1975). 

The response of nuclear reactor internal components to the 
turbulent coolant flowing through the annular a! is 
investigated analytically based on a simplified cylindrical shell 
model. Powell's acceptance approach is used to compute the r.m.s. 
response as a function of position on the surface of the shell; the 
virtual mass effect due to fluid loading is included in the analysis. 
The input forcing function and damping ratios were obtained by 
experimental measurement in which the r.m.s. displacement was 
pod measured. The theoretical-experimental agreement is very 


7005 Oconee-1: Experience of the first operating period. 
Jeglic, F.A.; Sankovich, M.F. (Babcock - Brown Boveri Reaktor 
G.m.b.H., Mannheim (F.R. Germany)). Atomwirtsch., Atomtech.; 
20: No. 12, 626-629(Dec 1975). (In German). 

6 figs.; 3 tabs. 

The three units of the American Oconee Nuclear Power 
Station with a power of 886 MWe each were commissioned suc- 
cessively between late 1973 and late 1974. The first unit was shut 
down in late October 1974 for first refueling and inspection after 
310 days of full power operation. The article reports about the 
findings made in this phase with respect to the fuel elements and 
the straight tube steam generators. The measurements performed 
during power operation and the investigations carried out after fuel 
element unloading revealed an extremely satisfactory service 
behavior of the fuel elements and the steam generators. No major 
deviations from the design values were found, no repairs were 


necessary. 


7006 Collapse of heat exchanger tubes with ovality and simu- 
lated defects. Livsey, W.O.; Junejo, A.A. (General Electric Co. 
Reactor Equipment Ltd., Whetstone (UK)). /nt. J. Pressure Vessels 
Piping; 4: No. 1, 47-61(Jan 1976). 

Heat exchanger tubes of a pressurized water reactor steam 
generator form part of the boundary between the primary and 
secondary circuits of the reactor. It is important that no gross 
breach of this boundary occurs at any time. Normally the tubes are 
subjected to internal pressure. However, should a loss of coolant 
occur in the primary circuit, these tubes are subjected to external 
pressure. This investigation compares theoretical and experimental 
results for such tubes, firstly with varying amounts of ovality and 
secondly with defects artificially induced to simulate: — 
tube cracking; fretting at tube supports, erosion. The collapse is 
compared with the strength of an original perfect tube. Collapse 
was found to be of a ductile nature in every instance, and in no 
case did the defect a through the wall of the tube. The 
findings are also of general interest for any externally pressurized 
tubing. 


7007 Cost optimization of vertical natural circulation steam 
= Nahavandi, A.N.; Vorkas, M.A.; D’Emidio, V.J. (New 
lersey Institute of Technology, Newark, New Jersey, USA). Nucl. 
Eng. Des.; 36: No. 1, 5-16(Jan 1976). 

A mathematical model for the cost optimization of U-tube 
vertical-circulation steam generators, used in pressurized-water 
power plants, is devel . The total annual cost function is ex- 
pressed as a function of the heat exchange area and the pumping 
power. Parametric studies indicate that the global minimum cost is 
on the line of the lowest constant inside diameter and the lowest 
inside surface roughness. This mathematical formulation is useful 
for incorporation in the cost optimization of the entire nuclear 


power plant. 
Nuclear reactor installation. Michel, E. (to Siemens Ak- 


7008 
ne. US Patent 3,974,027. 10 gt Priority date 
30 Apr 1973, German, Federal Republic of (F.R. Germany). 6p. 


A pressurized-water reactor installation comprises a metal 
pressure vessel surrounded by a concrete wall forming an annular 


space around the vessel so that the vessel's side wall can be in- 
spected by instrumentation lowered within the space. To provide 
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the vessel with rupture protection, its side wall is encircled by 
cylindrical segments of pressure-resistant, heat-insulating material, 
the segments being themselves encircled by high-tensile strength 
elements. These parts are proportioned so that when the reactor 
vessel thermally expands, the segments are placed in compression 
under the restraint of the high-tensile encircling elements which 
remain cooler than the vessel, and when the vessel is at room tem- 
perature, the segments are free from compression and can be 
removed to clear the annular space around the vessel's side wall 
and permit use of the instrumentation for the side wall inspection. 


7009 Leak detector for fuel rods. Johnson, K.O.; Coff- 
man, F.M. (to Exxon Nuclear Co., Inc.). US Patent 3,975,949. 24 
Aug 1976. Filed date 10 Jan 1974. 8p. 

Nuclear reactor fuel rod leakage is determined by measure- 
ment of vibrational characteristics of a resilient, flexible means 
sealed within the upper end caps of the fuel elements. The flexible 
means, which is preferably a metallic diaphragm, is set into motion 
and the vibration measurements are made by a special tool which 
fits over the end cap of the fuel element to be tested. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 6651, 6659, 7243, 7290, 7305, 
7334, 7354, 7362, 7365, 7691 


7010 (GA-A—13903) Safety analysis report for Fort. St. 
Vrain test elements FTE-1 through FTE-8. Proposed supplement to 
the Final Safety Analysis Report for Fort St. Vrain Nuclear 
Generating Station. Bradshaw, G.B.; Marsh, N.I.; Wallroth, C.F. 
(General Atomic Co., San Diego, Calif. (USA)). 31 Aug 1976. 
Contract E(04-3)-0167-PRJ-17. 142p. Dep. NTIS $6.00. 

The eight fuel test elements proposed for inclusion into Seg- 
ment 7 (first reload) of the Fort St. Vrain Nuclear reactor are 
described. It also presents the results of the analysis of the effects 
of the test elements on plant normal operation and plant safety. 
Since the eight test elements represent a very small percentage of 
the core (0.4 percent), the analysis confirms that the test elements 
have a very small effect on the operation of the core underall con- 
ditions. The test elements will be manufactured from near-isotropic 
H-451 graphite in place of the needle-coke H-327 used in 
reference reload elements. This results in structurally stronger and 
superior heat transfer and dimensional change characteristics over 
the standard reload elements. One major difference between the 
test elements and the reference fuel is the use of '’cured-in-place’’ 
fuel rods as opposed to the reference fuel rods which are cured 
prior to insertion into the fuel element. The new process has obvi- 
ous manufacturing advantages, but also has performance ad- 
vantages, e.g., improved thermal conductivity. Another difference 
is that several coated fuel variations which are potential alterna- 
tives for future FSV reloads or for application in large HTGRs 
have been included in the test. These include weak acid resin 
derived (WAR) TRISO fissile particles and TRISO and BISO oxide 
fertile particles. The fuel test element program is an important step 
towards the fullscale demonstration of safe and economic fuel and 
fuel element manufacturing technologies for the HTGR and will 
greatly increase the experimental data on the performance of 
HTGR fuel and graphite candidate materials under realistic power 
reactor operating conditions. 


7011 (GA-A—13907(Vol.2)) ting History Report for 
the Peach Bottom HTGR. Volume II. Test element operating histo- 
ry. Scheffel, W.J.; Baldwin, N.L.; Tomlin, R.W. (General Atomic 
Co., San Diego, Calif. (USA)). 31 Aug 1976. Contract E(04-3)- 
0167-PRJ-56. 167p. Dep. NTIS $6.75. 

An overview of the Peach Bottom test element program and 
a detailed record of the fission gas release data determined for the 
various test elements is presented. The report was prepared under 
the Peach Bottom End-of-Life Program which is jointly sponsored 
by ERDA and EPRI to validate specific HTGR design codes and 
—- by comparison of actual to predicted thermal, physics, 
ission product, materials behavior in Peach Bottom. 


7012 (GA-A—13909) Fort St. Vrain surveillance and testing 


. y me | progress report for the ending March 
1, 1976. (General Atomic Co., San Diego, Calif. (USA)). 30 Apr 
1976. Contract E(04-3)-0167-PRJ-52. 4p. Dep. NTIS $3.50. 

The surveillance program is summarized for the following 
subtasks: steam generator performance; helium purification per- 
formance; core graphite dust monitoring; PCRV_ structural 

nse; PCRV cooling system surveillance; and steady-state code 
verification. 


ERA VOL. 2, NO. 4 


7013 (GA-A— 14035) Component me S ora 
Program. Quarterly progress or ending June 30, 
1976. (General Atomic Co. San, Diego, Calif. (USA)). 31 Jul 
1976. Contract E(04-3)-0167-PRJ-50. vp. Dep. NTIS $4.50. 

The objectives of the po reported are to provide a 
data base for the properties of materials used in the noncore con- 
struction of important — of the HTGR, to demonstrate 
the adequacy of the thermal barrier design in various critical areas, 
and to evaluate HTGR plant availability and reliability. 


Program. Querteriy progress report for the period ending June 36, 
b ress or une 30, 
1976. (General phan Co., Diego, Calif. (USA)). 31 Jul 
1976. Contract E(04-3)-0167-PRJ-52. 9p. Dep. NTIS $3.50. 
This publication continues the quarterly report series on 
Fort St. Vrain (FSV) Surveillance and Testing. The program will 
tform poststartup tests on FSV plant components and systems to 
increase our knowledge of operating characteristics of large 
HTGRs. Reference measurements were made of the PCRV deflec- 
tion at 35, 195, and 295 psig. The results were in close agreement 
with analytical predictions. 


7015 (TID—27154/1) Gas cooled reactor assessment. Volume 
I. Final report, February 9, 1976—June 30, 1976. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA)). Aug 1976. Contract E(11-1)- 
2885. 141p. Dep. NTIS $6.00. 

The results of a technical and economic assessment of the 
status of gas-cooled reactor technology are presented. The study 
included steam cycle HTGR’s, direct conversion HTGR’s, 
VHTR’s, and the GCFR. The study also included possible strate- 
gies for the development and commercialization of these reactor 


types. 


7016 (TID—27154/2) Gas cooled reactor assessment. Volume 
II. Final report, Fe 9, 1976—June 30, 1976. (United En- 
ineers and Constructors, Inc., Philadelphia, Pa. (USA)). Aug 
976. Contract E(11-1)-2885. 401p. Dep. S $11.00. 
A study of capital and operating costs and safety and en- 
vironmental considerations, performed in support of an overall as- 
sessment of gas cooled reactors, is presented. 


7017 (TID—27154/3) Gas cooled reactor assessment. Volume 
III. Final report, February 9, 1976— June 30, 1976. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA); Stoller (S.M.) Associates, New 
York (USA)). Aug 1976. Contract E(11-1)-2885. 184p. Dep. 
NTIS $7.50. 

A review of the technology, the development programs 
(including schedules and budgets), and the fuel cycle costs of the 
gas cooled reactors under development is presented. The review is 
part of an overall assessment of the status of gas cooled reactor 


technology. 


7018 (a steeat ee.) Gas cooled reactor assessment. 
wee to Volume III. report, February 9, 1976—June 
, 1976. (Little (Arthur D.), Inc., Cambridge, Mass. (USA); 
Stoller (S.M.) Associates, New York (USA)). Aug 1976. Contract 
E(11-1)-2885. 417p. Dep. NTIS $11.00. 
Appendices to the gas cooled reactor assessment are 
presented. These appendices contain detailed technical data on the 
various systems major components for gas cooled reactors. 


7019 Development of helium turbines associated with high 
temperature nuclear reactors for electric power plants. Chaboseau, 
4, Comune Electro-Mecanique (CEM), 75 - Paris (France)). 
Rev. Fr. Mec.; No. 53, 31-43(1975). (In French). 

From Cycle of information conferences on the mechanical 
problems in turbomachines, steam and gas turbines; Paris, France 
(20 Nov 1974). 

First, the system is defined and found perfectly adapted, in 
the industrial meaning of the term, to the utilization with high tem- 
perature nuclear reactors. The influence of main characteristic 
parameters is evaluated, i.e. the choice of thermodynamic cycle, 
the utilization of helium, the principle of the layout and the ratin 
of the power station. It that the engineering designs are o 
great importance for the turbine ae character and the 
importance of these developments will mainly depend on how the 
system is spread in ind . It seems possible that the reasonable 
choice of data of the first generating station allows to reduce 
the preliminary developments to a minimum amount while ensur- 
ing the subsequent evolution of the techniques. The inherent 
research of perfectness of the system justifies to anticipate long- 
term developments which are pursued in parallel with the commis- 
sioning of subsequent generations of power stations. 


7020 High-temperature reactors for nuclear energy and raw 
material Schulten, R.; Kugeler, K.; Barnert, H. 
(Kernforsch age, Juelich, Ger.). Erdoel-Erdgas Z.; 91: No. 1, 
14-18(Jan 1975). (In German). 
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Importance of a sufficient, secure, and reasonably priced 
supply of energy in industrialized countries requires an intensified 
use of nuclear energy for generation of electric power, especially 
for supply of the nonelectric markets. Nuclear energy represents a 
primary energy source that is inexpensive, ecologically safe, and in 
abundant supply. Processes for utilization of nuclear energy 
within the none ic market are: coal gasification; distant trans- 
mission of energy in form of synthetic natural gas; and hydrogen 
manufacture by cracking of water. The most suitable nuclear ener- 

source is the high temperature reactor with spheroidical fuel 
elements and ' " (once through) charging. The high tempera- 
ture potential of this ca h raising the mean discharged 
gas temperature up to 95 has been successfully demonstrated 
on industrial scale at the Juelich, W. Germany, experimental reac- 
tor. 


7021 Reflector installed between the thermal and the 

core of a reactor. Mauersberger, R.; Schwiers, H.G. (to Hochtem- 
ratur-Reaktorbau GmbH). German(FRG) Patent 2,354,540/A/. 
5 May 1975. 15p. (In German). 

9 figs. 

The generation of regular arrays of pebble beds at the boun- 
daries is prevented by constituted reflector of stacks of graphite 
blocks piled on top of each other. For this pu , pan-shaped 
Tecesses are made in the surfaces facing the spherical fuel elements 
of several graphite blocks all over the reflector. These recesses, 
which act as obstacles disturbing the flow behavior of the spheres, 
may be made in the graphite blocks both in the tangential and the 
axial directions or as circular shapes. The oblong recesses have ex- 
tensions in the flow direction over at least two diameters of 
spheres and in the direction normal to this over at least one diame- 
ter of a sphere. Their depth is approximately 1/4 to 1/2 the diame- 
ter of a sphere. They have bottoms extending parallel to the reflec- 
tor surface which rise towards the edges woe an angle of approx- 
imately 17°. The transitions between the bottom and the inclined 
area and this area and the reflector surface are rounded with a 
radius slightly larger than that of the spheres. In addition, the 
a joints between the square blocks may be rounded as 
well. 


7022 Helium-cooled nuclear reactor. Longton, P.B.; Cowen, 
H.C. (to UKAEA). German(FRG) Patent 2,503,137/A/. 7 Aug 
1975. - (In German). 

5 figs. 

In helium cooled HTR’s there is a by-pass circuit for clean- 
ing purposes in addition to the main cooling circuit. This is to 
remove such impurities as hydrogen, methane, carbon monoxide 
and water from the coolant. In this system, part of the coolant suc- 
cessively flows first through an oxidation bed of copper oxide and 
an absorption bed of silica gel, then through activated charcoal or 
a molecular sieve. The hydrogen and carbon monoxide impurities 
are absorbed and the dry gas is returned to the main cooling cir- 
cuit. To lower the hydrogen/water ratio without increasing the 
hydrogen fraction in the main cooling circuit, some of the 
hydrogen fraction converted into water is added to the cooling cir- 
cuit. This is done, inter alia, by ing the water produced in 
the oxidation bed before it enters absorption bed. The rest of 
the by-pass circuit, however, also includes an a bed with 
a molecular sieve. This absorbs the oxidized carbon monoxide 
fraction. In this way, such side effects as the formation of addi- 
tional methane, carburization of the materials of the by-pass circuit 
or loss of graphite are avoided. 


7023 Nuclear thermal power plant. Coast, G.; Lockett, G.E. 
(to Commission of the Euro; Communities). German( FRG) 
— 2 Oct 1975. 6p. (In German). 

igs. 


fi 
Aran ements of gas turbine and turbine compressor in the 
upper part of a concrete cylindrical pressure vessel surrounding a 
reactor core are given. Furthermore, an improved recuperator is 
described. If the gas turbine and turbine compressor each form 


one unit, then two openings diametrically itely arranged in 
the cylindrical pressure comet take up both gates. The 
number of openings arranged at the same peri distance may 
increase to 6 if flow machines form several units to make 
better use of the pressure vessel space. The integration of heat 
exchange systems, of gas turbine and turbine — in the 
pressure vessel room the advantage of better thermal power 
yields and a compacter construction. 


7024 Gas-cooled nuclear reactor. Mueller, A. (to Gesellschaft 
fuer es German(FRG) Patent 1,539,988/C/. 9 
Oct ey 4p. (In German). 


A feet closing device in the form of a check valve is claimed 
to close the mouth of cooling gas feeding pipes. The feeding pipes 
extend into the fission-zone-su ing pressure vessel. The parts 
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of the fast closing device, namely closing elements, closing element 
fitting and closing element guide form a constructional unit which 
are detachably connected to the feeding mouth and to the pressure 
vessel. The feeding mouths are always closed by the fast closing 
device if there is a one-sided admission of the feeding caused 

the pressure of the pressure vessel. One can thus prevent the - 
ing gas from flowing out in the case of a defect feeding pipeline. 


Method of production of nuclear fuel rods 

. Stoll, W. (to Alpha Chemie und Metallurgie G.m.b.H. 
(ALKEM), Hanau (F.R. Germany)). German(FRG) Patent 
eieie “ol 23 Oct 1975. 3p. (In German). 

ig. 
A method for the production of plutonium-containing fuel 
rods for HTGR reactors is described. The cladding tube of steel or 
zirconium alloys encloses a uranium filling, e.g. in tablet form, and 
is closed with end caps. In order to obtain a uniform power densit 
distribution, the inner surface of the cladding tube is coated wi 
one or several plutonium-containing coatings. The coatings consist 
of a suspension of a nitrocellulose lacquer or a cellite lacquer as 
well as plutonium particles, e.g. of plutonium oxalate, having a 
particle size of less than 10 microns. The viscosity and thus the 
coating thickness can be adjusted with a diluting agent. When the 
coatings have dried, the cladding tube is heated to incorporate the 
eae particles in a carbon matrix. The coking temperature is 

50°C in a stream of purest inert argon gas. 


7026 French participation in the development of high tem- 
nore reactors. Audinet, Maxime (Societe r les Reacteurs 

ucleaires HTR (S.H.T.R.), 92 - Courbevoie (France)); Guennec, 
Noel (Societe Technique pour l’Energie Atomique 
(Technicatome), Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)); Rastoin, Jean (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Etudes Mecaniques et Thermiques). Rev. Gen. Nucl.; 1: No. 5, 
339-347(Nov 1975). (In French). 

The general characteristics of the HTR line are defined and 
the main stages of its development are recalled. The activities car- 
ried out in France for the development of HTR are presented. The 
work carried out these last three years in cooperation with the 
General Atomic Company on the power generating steam cycle 
type reactor which represents the most immediately marketable 
unit within the HTR line reported. 


7027 Methods for the and achievement of a low cir- 
cuit activity in an HTR. Faircloth, R.L. (UKAEA Research Group, 
Harwell. Atomic Energy Research Establishment); Knowles, A.N. 
J. Br. Nucl. Energy Soc.; 15: No. 1, 67-78(Jan 1976). 

From CSNI specialist meeting on high temperature gas 
cooled reactor safety; Petten, Netherlands (May 1975). 

Whereas there are about 6,0000 fuel pins in the core of an 
LWR power station, in a comparable HTR there would be over 
10" coated icles. This five orders of magnitude disparity in the 
number of basic fission retaining units has led to important dif- 
ferences in the approach to the prediction and achievement of a 
low ~y | coolant circuit activity. With the HTR, the very large 
saber of units requires statistical treatment of the failure 
mechanism involved in the escape of key fission products from the 
ow les and in the assessment of the distribution in the core of 

r-up, dose, and temperature. The methods created to deal with 

these factors have proved to be very powerful, leading to a situa- 
tion in which the Sistribution of fission products within the core 
and the probability of experiencing a given release are better 
known for the HTR than for the metal-clad fuel of other thermal 
systems. This advantage has been exploited and reinforced in the 
UK studies, first by the development of the technology of particle 
design (a combination of irradiation testing and theoretical analy- 
sis) and second by refining the study of fission product movement. 
This is a continuing process, but already it has — a 
several aspects of design and operation, ranging from the specifica- 
tion and quality phony of the fuel itself to the phil hy of outer 
containments. The current state of progress is summarised, normal 
operation being mainly considered. 


7028 Gas cooled nuclear reactor fuel units. Restgeed, S.B. 
(to UKAEA). British Patent 1,422,789/B/. 28 Jan 1976. 7p. 
A fuel system for gas cooled thermal reactors is described in 
which Pu some of the **U employed for enrichment pur- 
. The ks of moderating material have arrays of holes in 
each of which is a fissile pers J ~ containing Pu, with a fer- 
tile material region surrounding each fissile region. The neutron 
flux thermalized by the moderating material must encounter fertile 
material before reaching the fissile material region. The fertile 
material may be contained in annular regions in the holes in such a 
manner that it is interposed between the moderator material and 
the fissile material region in the hole. een fertile 
material may be mixed with the moderating material. fuel ele- 
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ments may be formed so as to enable the fissile Pu-containing re- 
gion to be renewed independently of the fertile region, allowing 
renewal at more frequent intervals. A protective unfuelled layer 
may be interposed between each fissile region and the reactor coo- 
lant. Each fertile region may be primed with some fissile material 
so as to contribute to the initial heat generation. 


7029 Principles and practice of reactor safety systems. Jolly, 
M.E.; Wreathall, J. (Central Electricity Generating Board (UK)). 
Nucl. Eng. Int.; 21: No. 239, 42-45(Feb 1976). 

The role of a reactor protection system is defined and a 
simplified example of a are system in the UK is illustrated. In 
any system there are three stages of development: setting of target 
criteria, i.e. defining what is required of the equipment in the con- 
text of the overall plant design; design of the equipment; and 
evaluation of the design. The ways in which these criteria are ap- 
plied to safety systems for the AGR type nuclear stations are 
described. The policy in the UK is compared briefly with standards 
in the USA and West Germany. 


7030 Hartlepool and Heysham pod boilers. Perrin, A.J. 
(Babcock and Wilcox (Ops) Ltd., (UK)). Nucl. Eng. Int.; 21: No. 
239, 48-51(Feb 1976). 

The boilers of Hartlepool and Heysham, AGR type stations, 
are arranged in eight vertical pods in the walls of each prestressed 
concrete pressure vessel. A description is given of the boiler units. 
Both reheater and high-pressure boiler surfaces are arranged in the 
form of concentric multi-start helices of 316 stainless steel tube. 
The boiler parts are suspended from a central support of mild steel 
carried by the top closure of each unit. Details are given of the 
coiling techniques used for the tubes. The use of several materials 
in the main heating surface and the quality standards required a 
major programme of development of welding techniques, new 
machines and controllers, which is reviewed. Also briefly discussed 
are some design changes resulting from a decision to change the 
closure heads from steel domes to prestressed concrete structures, 
and modifications to 9% Cr-1% Mo steel material used in the 
boilers, in order to reduce oxidation. 


7031 Shift crew training explained by the example of the AVR 
experimental nuclear power station. Dering, W.; Knuefer, H.; Pol- 
zenberg, R. (Arbeitsgemeinschaft Versuchs-Reaktor G.m.b.H., 
Duesseldorf (F.R. Germany)). Atomwirtsch., Atomtech.; 21: No. 2, 
89-92(Feb 1976). (In German). 

2 tabs.; 4 refs. 

Shift crews have possibilities to intervene in plant operation 
which frequently determine the course of events in an incident. 
For these reasons and, above all, for safety reasons, training the 
shift crews has been a measure adopted very early in the history of 
all nuclear power stations in the Federal Republic of Germany. By 
taking part n functional tests, in commissioning work, in the step- 
wise rises to power operation and, later on, in power operation 
machine operators and plant foremen acquired levels of knowledge 
high enough to enable them to become shift supervisors later on. 
Achievement tests include comprehensive outlines of the technical 
fields concerned and specific questions in the catalog of questions 
used in the technical examination. 


7032 Nuclear reactors with auxiliary boiler circuit. George, 
B.V.; Cook, R.K. (to Nuclear Power Company (Whetstone) Ltd.). 
US Patent 3,974,029. 10 Aug 1976. Priority date 8 Jun 1973, 
United Kingdom of Great Britain and Northern Ireland (UK). 4p. 

A gas-cooled nuclear reactor has a main circulatory system 
for the gaseous coolant incorporating one or more main energy 
converting units, such as gas turbines, and an auxiliary circulatory 
system for the gaseous coolant incorporating at least one steam 
generating boiler arranged to be heated by the coolant after its 
passage through the reactor core to provide steam for driving an 
auxiliary steam turbine, such an arrangement providing a simplified 
start-up procedure also providing emergency duties associated with 
long term heat removal on reactor shut down. 


7033 Fuel element having variable orifice. Fortescue, P. (to 
General Atomic Co.). US Patent 3,976,542. 24 Aug 1976. Filed 
date 25 May 1973. 6p. 

A fuel element for a gas-cooled nuclear reactor having a 
housing surrounding a plurality of fuel pins through which coolant 
flows over the fuel pins is described. The housing has a portion of 
varying cross section and a plug disposed within the housing ad- 
jacent the portion. The plug and housing form a generally annular 
orifice through which the gas coolant flows, the size of which ori- 
fice is variable in accordance with the axial position of the plug, 
which can be varied from exterior of the reactor pressure vessel. 
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POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 7242 


7034 (INIS-mf—3052) Overview of the Canadian program to 
investigate vibration and fretting in nuclear fuel assem Ol- 
daker, I.E.; Lane, A.D.; Paidoussis, M.P.; Forrest, C.F. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
Research Establishment). [nd]. 6p. (CONF-740514—2). INIS. 

From Symposium on the fluid mechanics of combustion; 
Montreal, Quebec, Canada (13 May 1974). 

CSME Paper No. 73-CSME-89. 

The development of a model that would allow the fuel 
designer to predict the occurrence of fretting could materially 
reduce the amount of development testing of a new fuel design. To 
achieve this, we are working in several areas: to identify and mea- 
sure the phenomena that excite fuel to vibrate, and to study their 
relation to reactor design features; to predict the vibratory 
response of a fuel assembly as a function of its design and environ- 
ment, and; to study the relationship between vibration and fretting 
to determine when vibration results in fretting. 


7035 Centrifugally cast for top performance. Inco Nickel 
News; 10: No. 3, 4-6(1975). 

Centrifugally cast nickel-chromium ailoy components, sup- 
plied by Fahralloy-Wisconsin Ltd. are being used for the lattice 
tubes in CANDU reactors. Horizontal centrifugal casting facilities 
enable tubular shapes to be made with outside diameters of 3 to 
23 in.; lengths of up to 162 in. A unique feature of horizontal cast- 
ing is that the mechanical properties are the same in all directions. 
The structure is also completely homogeneous and combines 
characteristically high resistance to heat and corrosion with 
enhanced physical and mechanical properties. 


7036 Thorium as a nuclear fuel for CANDU reactors. Baner- 
jee, S.; Hart, R.G. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment); Critoph, 
E. (Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.) Can. J. Chem. Eng.; 53: No. 3, 291-296(Jun 
1975). 


5 refs. 

The reasons for the attractiveness of thorium as a fuel for 
CANDU reactors are discussed. By the use of thorium fuels it is 
shown that the amount of energy that can be extracted from 
nuclear fuel resources can be increased substantially. Cumulative 
savings in nuclear fuel requirements are estimated for a number of 
situations. The thorium fuel cycle is shown to be relatively insensi- 
tive to the cost of natural resources. The conditions under which 
fuelling costs for the thorium cycle will become competitive with 
the present natural uranium fuel cycle are discussed. 


7037 By 1980, NB will be Canada’s third nuclear province. 
Mod. Power Eng.; 69: No. 8, 44-45, 48(Aug 1975). 

Power demands in the province of New Brunswick have 
been increasing at an annual average rate of 13 %. To meet these 
increasing power demands, the New Brunswick Electric Power 
Commission, as well as completing construction of a 945 MW oil- 
fired thermal station at Coleson Neg adding a 200 MW unit to 
the coal/oil Dalhousie GS, and installing two 100 MW hydro units 
for peaking power at Mactaquac, is starting construction on a 600 
MW CANDU-PHW nuclear ~ at Point Lepreau, scheduled for 
commercial operation in 1980. The station is Canada’s first coastal 
CANDU plant, and because of the raw seawater supply, will use 
titanium for the condenser tubes. 


7038 Gentilly 2: civil engineering one-half complete. Eng. J. 
(Montreal); 58: No. 4, 28(Oct 1975). 

Construction on the 645 MW nuclear power station, Gen- 
tilly-2, which is scheduled for commercial operation early in 1979, 
is progressin idly. Over 50 per cent of the project's civil en- 

Lae as ah oe n completed, and 70,000 tons of concrete 

ave been poured at the rate of 1,800 cubic yards a day for the 
foundations of the turbine and service buildings. Mechanical and 
electrical installation work will start early in 1976. To date, Hydro- 
Quebec has awarded $86 million worth of contracts for the con- 
struction of Gentilly-2. Total cost is estimated at $385 million. 


7039 Dynarnics of fuel strings in axial flow. Paidoussis, M.P. 
(McGill Univ., Montreal, Quebec (Canada). Dept. of Mechanical 
Engineering). Ann. Nucl. Energy; 3: No. 1, 19-30(1976). 

From 3. International conference on structural mechanics in 
reactor technology; London, UK (Sep 1975). 

A mathematical model is described for the dynamics of a 
string of fuel bundles in axial flow; each bundle is composed of 
fuel elements fixed between end plates, and the bundles are held 
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together by a central support tube running through the assembly 
as, for example, in the CANDU-BLW design. This is a one-dimen- 
sional model formulated in Lagrangian configuration space; a 
page of N bundles involves 2N generalized co-ordinates, namely 
total and the shear angular deflections of the bundles. The 
model takes into account elastic and os forces acting on the 
structure, as well as inviscid and viscous hydrodynamic forces. The 
equations of motion are obtained both by matrix operator 
techniques and by FORMAC, an algebraic (computer) processor. 
Solutions give the eigenvalues and eigenvectors of the system. It 
was found that fuel strings may be subject to hydroelastic instabili- 
ties, buckling and flutter, even under moderate flow conditions. 
Examples are given of how this model may by used as a design 
tool, not only to obtain a stable but also a hydroelastically op- 
timized system by using flow-induced damping to advantage. 


7040 Eight years’ operation of the SGHWR prototype. Phil- 
lips, J.L. (UKABA Reactor Group, Winfrith. Atomic Energy 
—_— J. Br. Nucl. Energy Soc.; 15: No. 1, 21-33(Jan 


Experience gained of the SGHWR system during the first 
eight an of operation of the UKAEA‘s 100 MW(e) prototype at 
AEE Winfrith is discussed. Modifications and additions have Sem 
made to the plant to overcome problems which only operation of a 
prototype unit can reveal. No problems have arisen which could 
not be overcome by the application of normal engineering 
resources, and there is no reason why the commercial successor to 
the prototype should be other than a fully viable proposition. 


7041 Prediction of thermal non-equilibrium in the post-dryout 
regime. Groeneveld, D.C. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.); Delorme, G.G.J. 
(Ecole Polytechnique, Montreal, Quebec (Canada). Inst. de Genie 
Nucleaire). Nucl. Eng. Des.; 36: No. 1, 17-26(Jan 1976). 

Significant vapor superheating has been observed experi- 
mentally in the t-dryout regime. A method of evaluating the 
non-equilibrium in vapor enthalpy (due to vapor superheating) 
from experimentally obtained post-dryout data is presnted. A cor- 
relation to predict this non-equilibrium, based on 1402 round tube 
data, has been obtained. This correlation, which is applicable only 
in the dry-wall region, has the correct asymptotic trends and may 
be extrapolated outside the range of data on which it is based. The 
correlation can be used in conjunction with a superheated steam 
correlation, to predict post-dryout temperatures over a wider range 
of qualities, mass flows and pressures with better accuracy than 
previously used correlations. 


7042 Too late for the heavy water reactor. The situation from 
Sweden's point of view. Margen, P. (Aktiebolaget Atomenergi, 
Studsvik (Sweden)). Atomwirtsch., Atomtech.; a: No. 1, 30- 
31(Jan 1976). (In German). 

1 fig. 

The author looks into the question of whether there are new 
wry seer for heavy water reactors in a country like Sweden, which 

ad based its initial reactor development on the heavy water line 

but later decided in favor of LWR nuclear power stations. Despite 
various factors in recent development which had a positive impact 
on heavy water reactors (cost increases of uranium and en- 
richment, problems of ory lutonium requirement of fu- 
ture fast breeders), the chances of the HWR line are believed to 
be slim, unless conditions were to change drastically. 


7043 General philosophy of quality assurance related to 
SGHWR power stations. Cochrane, H.B. (Central Electricity 
Generating Board, Barnwood (UK). Generation Development and 
Construction Div.); Fletcher, P.T. J. Br. Nucl. Energy Soc.; 15: No. 
2, 167-172(Apr 1976). 

From British Nuclear Forum conference; London, UK (13 
Jun 1975). 

An outline of the general philosophy of quality assurance 
for SGHWR power stations is presen in order to advise the 
manufacturing and construction industry of the quality assurance 
— which the Central Electricity Generating Board, the 

th of Scotland Electricity Board, and the Nuclear Power Com- 
pany will apply, and will require from others, for all aspects of 
power station construction starting from the initial design stage 
and continuing to the final commissioning and hand-over opera- 
tion. The organisation and responsibilities of those participating in 
the provision of a nuclear power station are described. The objec- 
tives and basic principles of quality assurance are discussed. 
way each group of participants must provide and implement its 
own quality assurance program is outlined. The criteria on which 
the CEGB’s quality assurance requirements are based are defined. 


7044 Su ‘s evaluation - internal and external audits and 
surveillance. Fowler, J.L. (Central Electricity Generating Board, 
London (UK)); Derrick, R. J. Br. Nucl. Energy Soc.; 15: No. 2, 
183-185(Apr 1976). 
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‘ iste British Nuclear Forum conference; London, UK (13 
un é 

The quality assurance program for SGHWR type reactors 
places responsibility upon all purchasers to evaluate potential 
pliers’ quality systems and to conduct audits and surveillance on 
the implementation of suppliers’ quality assurance programs duri 
contract performance. This will be carried out in accordance wi 
the requirements of Central Electricity Board standard QA42. It 
also places a nsibilty on every supplier to conduct in-house 
audits and surveillance of the effectiveness of his own quality as- 
surance programs. These procedures are discussed. 


7045 Quality assurance in manufacture and _ installation. 

French, F.J. (Central Electricity Generating Board, London (UK)); 

=. B.H. J. Br. Nucl. Energy Soc.; fs: No. 2, 177-179(Apr 
). 

From British Nuclear Forum conference; London, UK (13 
Jun 1975). 

The implementation of quality assurance in the manufacture 
and installation of SGHWR t reactors is described. Essential 
procedures which are discussed are: the accurate specification of 
standards; quality evaluation of potential suppliers capabilities of 
fulfilling specified requirements; the quality plan of the tenderer; 
product audit; quality surveillance; documentation and records; 
and communications. 


7046 SGHWR - quality assurance documentation. Garrard, 
R.S. (Central Electricity Generating Board, London (UK)); Caul- 
field, J. J. Br. Nucl. Energy Soc.; 15: No. 2, 181-182(Apr 1976). 

From British Nuclear Forum conference; London, UK (13 
Jun 1975). 

The quality assurance program for a modern power station 
such as an SGHWR type reactor plant must include a record of 

uality achievement. The case history record, which is evidence of 

the actual quality of the plant and is a data bank of design, manu- 
facture, and results of inspections and tests, is described. Docu- 
mentation distribution, which keeps all key areas informed of plant 
item quality status and the retrieval and storage of information, are 
briefly discussed. 


7047 Quality assurance in design. Jones, J.R.D. (Central 
Electricity Generating Board, Barnwood (UK). Generation 
Development and Construction Div.); Cameron, P.J. J. Br. Nucl. 
Energy Soc.; 15: No. 2, 173-176(Apr 1976). 

From British Nuclear Forum conference; London, UK (13 
Jun 1975). 

The aim of quality assurance in its application to the design 
of SGHWR type reactors is a disciplined approach to the design of 
systems, plants and components for relisble and safe operation. 

is approach falls under the headings of organisation, documenta- 
tion, verification, and audit, each of which are discussed. A 
description is given of the implementation of the procedures by 
both the utility and the system supplier. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 7015, 7016, 7017, 7018, 7233, 
7279, 7282, 7283, 7284, 7285, 7286, 7287, 7291, 7294, 7296, 
7297, 7298, 7299, 7300, 7301, 7303, 7306, 7307, 7308, 7327, 
7337, 7339, 7349, 7356, 7357, 7358, 7361 


7048 (AI-ERDA—13167) Fuels, materials, and control rod 
de t rams. Semi-annual technical progress report, 
July—December 1975. (Atomics International Div., Canoga Park, 
Calif. (USA)). 15 Feb 1976. Contract E(04-3)-824. 32p. AT. 

Research progress is reported for the following tasks: ir- 
radiation damage in cladding and core structural materials; helium 
generation in reactor materials; and heating rates and analysis for 
alternate control assemblies. 


7049 (AIl-ERDA—13177) High-temperature piping —- 
tech - Quarterly technical progress report, April—June 1976. 
Jetter, R.I.; Jaquay, K.R. (Atomics International Div., Canoga 
Park, Calif. (USA)). 15 Aug 1976. Contract E(04-3)-0824. 17p. 
Dep. NTIS $3.50. 


re is reported in the following LMFBR piping design 

studies: collection of sodium piping failure data, analysis of piping 

systems with prior successful operating history, evaluation of sen- 

sitivity of Piping design margins to variability in materials and 

a high cycle fatigue behavior at elevated temperature. 
) 


7050 (ANL—72-XX-10) Test of fixed 
system for met-L-X dry fire 

good, C.L. (Argonne National Lab., Ill. (USA)). Mar 1972. Con- 
tract W-31-109-Eng-38-PRJ-EBR-2. 17p. Dep. NTIS $3.50. 


-pipe distribution 
at EBR-II. Liven- 
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The Met-L-X storage unit and fixed-pipe system performed 
adequately, but the distribution provided by the nozzles as located 
is not satisfactory. Relocation of the nozzles does not appear to 
offer much promise for improvement because the number of noz- 
zles required would necessitate a piping array nearly eg to 
design or install around existing equipment. It would leave little 
room for equipment to be protected in a new installation. The tests 
reported did not address the question of whether Met-L-X powder 
will extinguish a sodium fire even if properly applied. 


7051 (ANL—76-52) Reactivity and power shape control: 
theory and num applications. Tzanos, C.P. — National 
Xi Ill. (USA)). Jun 1976. Contract W-31-109-ENG-38. 43p. 
AT. 

An optimization method based on linear programming has 
been developed which determines the enrichment distribution in a 
multizone reactor such that the desired power distribution is 
achieved at BOL, as well as the poison distribution during reactor 
operation such that the reactor is kept critical and the desired 
power distribution is retained. For the numerical implementation 
of the method, the CYPRUS code has been written. Results of the 
application of the method to a fast reactor are — and input 
specifications for the use of the code are described 


7052 (ANL—8144) MC?-2: a code to calculate fast neutron 
ere and multigroup cross sections. —-? H. Il; bag = 
J.; Stenberg, C.G. (Argonne National Lab., Ill. (USA)). Jun 
1976. Contract W-31-109-ENG-38. 445p. (ENDF—239). Dep. 
NTIS $12.00. 
MC?-2 is a. program to solve the neutron slowing down 
ag = using basic neutron data derived from the ENDF/B data 
les. The spectrum calculated by MC?-2 is used to collapse the 
basic data to vay eg cross sections for use in standard reactor 
neutronics codes. Four different slowing down formulations are 
used by MC?-2: multigroup, continuous slowing down using the 
Goertzel-Greuling or Improved Goertzei-Greuling moderating 
parameters, and a hyper-fine-group integral transport calculation. 
Resolved and unresolved resonance cross sections are calculated 
accounting for self-shielding, broadening and overlap effects. This 
document provides a description of the MC?-2 program. The 
physics and mathematics of the neutron slowing down problem are 
derived and detailed information is provided to aid the MC?-2 user 
in preparing input for the program and implementation of the pro- 
gram on IBM 370 or CDC 7600 computers. 


7053 (ANL-CT—76-3) Survey and evaluation of LMFBR 

thermal stratification problems, applicable analytical models, and 

devices for counteracting thermal stratification. Oras, J.J. (Argonne 

age Lab., Ill. (USA)). Jul 1976. Contract W-31-109-Eng-38. 
p. AT. 

A survey of the open literature was made to document the 
conditions under which thermal stratification has occurred in exist- 
ing LMFBR-related facilities. The design operating characteristics 
together with the physical dimensions and geometry of each 
horizontal component exhibiting thermal stratification problems 
were recorded. Detailed information concerning thermal stratifica- 
tion, such as vertical temperature distribution, was also presented 
when available. A variety of LMFBR-related components were 
found to either have been subjected to or be potentially suscepti- 
ble to severe thermal stratification during ium service condi- 
tions at low flowrates. A survey was also made of relevant analyti- 
cal models and available computer codes. The usefulness of each 
in the study of thermal stratification in horizontal LMFBR com- 

ments was reviewed. Available analytical models and codes were 
‘ound to be not sufficiently sophisticated, in their present state of 
development, to accurately analyze flow problems involving mixed 
free-and-forced convection in complex geometries such as heat 
exchangers. A variety of devices for counteracting thermal stratifi- 
cation problems in LMFBR-related components were reviewed, 
and their potential performance assessed. Both passive and active 
devices were examined, as well as the use of corrugated pipe sec- 
tions. While several of the methods for counteracting stratification 
show promise, there is a definite lack of laboratory data n 
for the design of such devices for LMFBR service applications. 


7054 (CONF-760503—16) Mass transfer related pressure 
d fluctuations in sodium systems. Bishop, A.A.; Hopen- 
feld, J.; Schrock, S.L.; Whitlow, G.A.; Orbon, S.J. ae 
Univ., Pa. (USA); Westinghouse Electric Corp., Madison, Pa. 


ng Advanced Reactors Div.). 1976. Contract E(11-1)-2395. 
6p. Dep. NTIS $4.00. 

From International conference on liquified metal technology 
in energy production; — Pennsylvania, United States of 
America (USA) (3 May 1976). 

Over 3000 hours of pressure drop data were obtained in 


four series of runs for sodium flowing past an electrically heated 
rod test section. Test parameters were constant at 449°C (840°F) 
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inlet temperature, 593°C (1100°F) outlet temperature and 4.05 
m/sec (13.3 ft/sec) inlet sodium velocity. Following shutdown, 
sodium draining and refilling within and after a series, two types of 
pressure drop behavior were observed. In one t the pressure 
drop increased with increasing time; in the second t the initial 
pressure drop was approximately the maximum value. An unex- 
plained pressure my 4 increase with increasing time has been ob- 
served and reported by others. Possible causes for the unexplained 
pressure drop, now called flow impedance phenomena (FIP), are 
discussed. 


7055 (CONF-760503—17) Small sodium-to-gas leak behavior 
in relation to LMFBR leak detection system design. Hopenfeld, J.; 
Taylor, G.R.; James, L.A. (Westinghouse Electric Corp., Madison, 
Pa. (USA)). 1976. Contract E(11-1)-3045. ee Dep. NTIS $3.50. 

From International conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America (USA) (3 May 1976). 

Various aspects of sodium-to-gas leaks which must be con- 
sidered in the design of leak detection systems for LMFBR’s are 
discussed. Attention is focused primarily on small, weeping type 
leaks. Corrosion rates of steels in fused sodium hydroxide and cor- 
rosion damage observed at the site of small leaks lead to the con- 
clusion that the sodium-gas reaction products could attack the pri- 
mary hot leg piping at rates up to 0.08 mils per hour. Based on 
theoretical considerations of the corrosion mechanism and on 
visual observations of pipe topography following small sodium leak 
tests, it is concluded that pipe damage will be manifested by the 
formation of small detectable leaks prior to the appearance of 
larger leaks. The case for uniform pipe corrosion along the pipe 
circumference or along a vertical section of the pipe is also ex- 
amined. Using a theoretical model for the gravity flow of sodium 
and reaction products along the pipe surface and a mass transport 
controlled corrosion process, it is shown that below sodium leak 
rates of about 30 g/hr for the primary piping corrosion damage will 
not extend beyond one radius distance from the leak site. A 
method of estimating the time delay between the initiation of such 
leaks and the development of a larger leak due to increased pipe 
stresses resulting from corrosion is presented. 


(COO—2245-28) Coolant mixing in LMFBR rod bun- 
dies and outlet plenum mixing transients. Progress report, 
December 1, 1975—F 29, 1976. Todreas, N.E.; Golay, 
M.W. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear Engineering). 1976. Contract E(11-1)-2245. 99p. Dep. 
NTIS $5.00. 

Progress is summarized in the following task areas: assess- 
ment of available data, experimental water mixing investigations, 
analytic model development, and analytical and experimental in- 
vestigation of velocity and temperature fields in outlet plenum flow 
mixing. 


7057 (COO—2250-18) Gamma heating in LMFBR media. 
Kalra, M.S.; Drisoll, M.J. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Nuclear Engineering). Feb 1976. Contract E(11- 
1)-2250. 198p. (MITNE—179). Dep. NTIS $7.50. 

State-of-the-art approaches for the calculation of gamma 
heating in LMFBR core, blanket and reflector regions have been 
evaluated, with particular emphasis on coupled neutron-gamma 
methods/cross section sets. The major source of calculational error 
was found to be the apparent failure to impose a mass-energy 
balance on total gamma energy yield from neutron capture and 
other interactions in the preparation of representative neutron- 
gamma cross section sets. The applicability of many simplifying as- 
sumptions was demonstrated, including: volume-weighted 
homogenization, insensitivity to the shape of the gamma-source- 
spectrum, gamma energy deposition equal to gamma energy source 
more than 10 cm inside large zones of uniform composition, and 
the negligible effect of bremsstrahlung. A simple one-group 
method was developed to permit rapid, accurate estimation of the 
large (factor of 2) changes in the gamma energy deposition-to- 
source ratio possible near region interfaces. The approach, which 
also ensures conservation of mass-energy, was used in conj i 
with coupled neutron-gamma computations to verify that previous 
experimental measurements of gamma heating in an LMFBR blan- 
ket mockup at M. I. T. were in accord with theoretical expecta- 
tions within the experimental precision of +-10%. 


7058 (COO—2250-19) MIT LMFBR Oat research pro- 
AO report, October 1, 1975—December 31, 
iscoll, M.J. (Massachusetts Inst. of Tech., Cambridge 
(USA). i Nuclear Engineering). 1975. Contract E(11- 
2250. 1Ip. . NTIS $3.50. 

Progress in the experimental and theoretical investigation of 
LMFBR breeding blanket design parameters is reported. General- 
ized dimensionless correlations have been developed to predict 
fuel composition over life from beginning-of-life static calculations 
or measurements. (DG) 
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enti oninanae| ja nary 1 1976 March 31, 1976 
progress ’ ’ 
Bisco M.J. (Massachusetts inet of Tech. Cambridge (USA). 
Dept. x. £ srry Engineering). 1976. Contract E(11-1)-2250. 39p. 


ee: Progress in the experimental and theoretical investigation of 
LMFBR breeding blanket design ters is reported. State-of- 
the-art roaches for the calculation of gamma heating in the 
core, blanket, and reflector regions of LMFBR’s have been evalu- 
ated, with particular emphasis on coupled neutron-gamma methods 
cross section sets. The effects of heterogeneity on resonance self- 
shielding were “oor for the blanket region and the capture 


reaction in **U. ( 


7060 (COO—2250-21) LMFBR Blanket Physics Project 
— report No. 6. Driscoll, M.J. (ed.). (Massachusetts Inst. of 

ech., Cambridge (USA). Dept. of Nuclear Engineering). 30 Jun 
nag 4 Contract E(11-1)-2250. 161p. (MITNE—185). Be 


p- NTIS 


Progress is summarized in experimental and analytical in- 
vestigations of the neutronics and photonics of benchmark 
mockups of LMFBR blankets. During the reporting period work 
was devoted primarily to a wide range of analytical/numerical in- 
vestigations, including blanket fuel ag t/economics studies, 
evaluation of improved blanket designs, and assessment of state-of- 
the-art methods for gamma heating calculations. Experimental 
work included p i 





tions for resumption of MIT Reactor opera- 
tions, primarily fabrication of improved steel reflector assemblies 
for blanket mockups, and velopment of an improved 
radiophotoluminescent readout device for LiF thermoluminescent 
detectors. The most significant finding was that the neutronic and 
economic performance of radial blanket assemblies are essentially 
independent of core size (rating) for radially-power-flattened 
cores. Hence the methodology results of current experiments 
and calculations should be valid for the large commercial 
LMFBR'’s of the future. 


7061 (GA-A—13975) Gas-cooled fast breeder reactor. Quar- 
terly progress report, May 1, 1976—July 31, 1976. (General 
Atomic Co., San Diego, Calif. (USA)). 31 Aug 1976. Contract 
E(04-3)-0167-PRJ-23. vp. Dep. NTIS $8.00. 

The tasks of the gas-cooled fast breeder reactor (GCFR) 
program include development of GCFR fuel, blanket, and control 
elements; development of the pressure equalization system for 
GCFR fuel; out-of-pile loop facility test program planning; fuels 
and materials development; fuel, blanket, and control rod —— 
and development; nuclear analysis and reactor physics for GCFR 
core design; shieldin, uirements for the GCFR; reactor en- 

ineering to assess the thermal, hydraulic, and structural per- 
ormance of the core and the core support structure; plant systems 
control; development of reactor components, including reactor 
vessel, control and locking mechanisms, fuel handling equipment, 
core support structure, shielding assemblies, main helium circula- 
tor, steam generator, and auxiliary circulator; and reactor safety, 
including an in-pile safety evaluation program. 


7062 (GEAP—10028-58) Core eo" 4 ee 
=. —April 1976. (General Electric Co., 
unnyvale, 


F 
alif. (USA). Fast Breeder Reactor Dept.). May 1976. 
Contract E(04-3 )-0893-TAS-11. 56p. AT. 
a during February, March and April 1976 is 
ay or _- related to pay meng eee —— 
Assembly Engineering, Core Component, Structu ign 
Criteria, and Probabilistic Design. 


7063 (GAs 1 ee Comparison of rod versus 
slab-type core neutron shields for LMFBR 

1. Weiss, M.L.; Harless, W.H. (General Electric Co., Sunnyvale, 
Calif. (USA). Advanced Technology Dept.). Mar 1974. Contract 
E(04-3 )-0893-TAS-4. 43p. AT. 

This report supplements an earlier report (GEAP-13822-5) 
which summarized the results of experimental and analytical stu- 
dies on LMFBR in-vessel axial and radial shields. The shielding 
measurements described in this a were performed at the 
Oak Ridge National Laboratory (ORNL) Total Shielding ere | 
during the period March to May 1973 and constitute the conclud- 
ing of a set of experiments began in June 1972. The test 

rations were desi; and fabricated by General Electric’s 

Nuclear Energy Division on types of neutron shields planned 
for use in an LMFBR demonstration t. The test configurations, 
measurements, and analytical m are. described. Comparison 
between measured and calculated results are presented and in- 
terpreted. 
7064 (GEAP—14032-4) Reference fuel studies. Second semi- 
annual report, August 1975— 1976. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast B t Reactor Dept.). Jan 1976. 
Contract E(04-3)-0893-TAS-3. 210p. AT. 
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Research progress is reported for the following subtasks: (1) 
fuel rod chemistry and thermodynamics; (2) fuel = engineering, 
(3) fuel irradiation testing and analysis; and (4) in-reactor 
behavior of reference structural materials. 


7065 (GEAP—14074-3) C nuclear data and 

methods nt. Third quarterly report, January—March 

1976. (Gene Electric Co., Sunnyvale, Calif. (USA). Fast 

pg 4 — Dept.). Apr 1976. Contract E(04-3 )-0893-TAS- 
. 24p. AT. 


The report presented is the third in a series of quarterly re- 
rts published under the Cooperative Nuclear Data and Methods 
velopment Program. The objective of the work reported under 

this p is to support cooperative evaluations of nuclear data 
and ytical design tools, to expedite implementation of these in- 
reactor design applications, and to perform specific analytical 
physics tasks required to support the Fast Breeder Reactor Pro- 
gram including an evaluation of the nuclear feasibility of signifi- 
poe A impacting the waste disposal problem by utilizing actinide 
recycle. 


7066 (GEAP—14078-3) Advanced LMFBR core design. 
Third quarterly report, January—March 1976. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Apr 
1976. Contract E(04-3 )-0893-TAS-20. 27p. AT. 

The objective of the work reported here is to conduct stu- 
dies of advanced LMFBR core design options to aid the focusing 
of the national programs on advanced oxide fuels, materials, core 
designs and core systems. Progress during the period of January, 
February, and March 1976 is reported. 


7067 (GEAP—14094) Experimental investigation of the 
wastage of steam generator materials by sodium—water reactions. 
Volume 1. Greene, D.A.; Gudahl, J.A.; Hunsicker, J.C. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Jan 1976. Contract E(04-3)-0893-TAS-10. 49p. AT. 
A parametric study of impingement wastage phenomena as- 
sociated with small leaks in a sodium-heated steam generator was 
rformed utilizing flowing and static sodium test facilities. In both 
acilities, water/steam was injected through orifices at a target of 
sample material immersed in sodium, simulating Liquid Metal Fast 
Breeder Reactor Steam Generator conditions--in particular, the 
reference ‘’hockey stick’’ concept. Approximately 200 impinge- 
ment wastage tests were performed. The report presents tabular, 
oe and analytical descriptions of this test data, together with 
sufficient description of the test conditions and equipment to un- 
derstand the scope of the test data. 


7068 (HEDL-TME—75-144) Sedium technology technical 

ress report, October—December 1975. Atwood, J.M. (Hanford 

ye! Development Lab., Richland, Wash. (USA)). Mar 
1976. Contract E(45-1)-2170. 89p. AT. 

Progress in LMFBR-related sodium technology studies is re- 
ported in the areas of radioactivity control technology, sodium 
systems development, sodium systems engineering, and sodium 
systems analysis. (DG) 


7069 (ORNL—5187) Analysis of the TSF three-dimensional 
stored-fuel experiment for the CRBR. Childs, R.L.; Emmett, M.B.,; 
Mynatt, F.R.; Abbott, L.S. (Oak Ridge National Lab., Tenn. 
(USA)). Sep 1976. Contract W-7405-eng-26. 65p. AT. 

The analysis is presented of a Tower Shielding Facility ex- 
periment performed to study the transport of radiation through a 
mockup of an early shield design for the Clinch River Breeder 
Reactor, the radiation source being a collimated beam of reactor 
neutrons modified to have the energy spectrum of a fast reactor. 
The mockup covered the radial regions between the CRBR core 
and the reactor vessel wall, including a region outside the radial 
shield in which fuel assemblies were to be stored temporarily. Of 

icular concern in this design was the enhancement of the fast- 
neutron fluxes outside the vessel wall due to fissions in the stored 
fuel. The experiment yielded direct information on the degree of 
enhancement and its analysis served as a test of the calculational 
technique and nuclear data used to predict stored-fuel contribu- 
tions to the neutron fluxes in the CRBR reactor cavity. In the 
technique the two-dimensional discrete ordinates code DOT is 
coupled to the three-dimensional Monte Carlo code MORSE, the 
latter required to accurately describe the geometry of the stored- 
fuel region. 
7070 (ORNL/NUREG/NSIC— 125(Vol.1)) LMFBR safety. 1. 
Review of current issues and bibliography of " 
1960—1969. Buchanan, J.R.; Keilholtz, G.W. (Oak Ridge National 
Lab., Tenn. (USA)). 16 Aug 1976. Contracts W-7405-eng- 
26;NRC-INA-40-55 1-75;40-552-75. 523p. Dep. NTIS $13.00. 

This —_ discusses the current status of liquid-metal fast 
breeder (LMFBR) development and one of the principal safety is- 
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sues, a hypothetical core-disruptive accident (HCDA). Biblio- 
raphic information on worldwide LMFBRs relative to the 
p< alien of the breeder reactor as a safe source of nuclear 
power is presented for the period 1960 through 1969. The bibliog- 
_ consists of 1560 abstracts gees | early research and 
development and operating experiences leading up to the present 
design practices that are necessary for the licensing of breeder 
reactors. Key-word, author, and permuted-title indexes are in- 
cluded for completeness. 


7071 (WARD-CR—3045-13) Core restraint ag mana 
Quarterly progress report for period ending May 31, 1976. Thomp- 
son, D.C. (Westinghouse Electric Corp., Madison, Pa. (USA). Ad- 
vanced Reactors Div). Jul 1976. Contract E(11-1)-3045. 21p. AT. 

Progress is summarized in the following areas: three-dimen- 
sional development tests, test component friction tests, simulated 
fuel assemblies, instrumented load measurement assemblies, inser- 
— fixture, and facility modification for full-core tests. 
(DG) 


7072 (WARD-HT—3045-17) Crack propagation testing for 
LMFBR piping, Phase I. Final report. Begley, J.A.; Sheinker, A.A. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Aug 1976. Contract E(11-1)-3045. 66p. AT. 

A combined —— and analytical program was con- 
ducted to evaluate leak-before-break conditions in LMFBR piping 
systems, with particular emphasis on the FFTF lower inlet 
downcomer elbow. Fracture toughness tests on type 304 stainless 
steel, the alloy used in LMFBR piping systems, indicated that only 
a plastic instability type of failure mode can be expected in piping 
utilizing this alloy. This was verified by burst tests on scale-model 
piping elbows containing a through-wall flaw, in which the failure 
mode was by plastic bulging of the area adjacent to the flaw. The 
burst test data were in agreement with several theories for the 
failure behavior of a straight section of ductile piping containing a 
longitudinal through-wall crack, enabling the results to be scaled 
up to prototypic size. Fatigue tests on scale-model piping elbows 
containing a surface flaw, with a bending-type stress distribution 
through the wall, showed that the pattern of fatigue crack growth 
from the flaw produces a through-wall crack with only a moderate 
increase in crack length. This was verified in a fatigue test of a 
full-scale, 16-inch-diameter piping elbow. The results of Phase I of 
the program support the ini efeee-Seenk concept in LMFBR pip- 
ing systems. 


7073 (WARD-NA— 3045-31) Sodium Technology Program: 
component materials compatibility. Quarterly progress report for 
period ending October 31, 1975. Ray, W.E. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). Jul 1976. 
Contract E(11-1)-3045-TAS-2. 43p. AT. 

Progress is reported in research on interstitial transfer of 
carbon and nitrogen and on sodium effects on mechanical proper- 
ties. The materials under study are principally stainless steel-304 
and stainless steel-316. 


7074 (WARD-XS—3045-11) Physics evaluations and applica- 
tions quarterly progress report for pe ending October 31, 1975. 
Bortz, A.B.; Davis, W.J. (Westinghouse Electric Corp., Madison, 
Pa. (USA). Advanced Reactors Div.). Aug 1976. Contract E(11- 
1)-3045. 25p. AT. 

Tapes containing the coding of the SPHINX cross section 
processing code were prepared for preliminary release and sent to 
the code development community members LASL, ANL, ORNL 
and GE. The SPHINX code, written under CCCC requirements, is 
capable of handling cross sections with up to 240 energy groups in 
the resonance and diffusion modules. In the diffusion module, all 
cross sections including partial cross sections and higher order 
scattering cross sections which are input from the MINX code are 
retained throughout the calculations and group collapsed along 
with the principal cross sections. The resonance module of the 
code includes an improved treatment of heterogeneous resonance 
self-shielding for pin and plate geometries. Other features of 
SPHINX include cell homogenization and an elastic removal op- 
tion within the transport module. Modification of the code to im- 
plement gamma interfaces is possible due to its modular form and 
the incorporation of P/sub n/ cross sections in the transport 
module. A set of four sample problems on cards and the output of 
the SPHINX calculations of those problems were also sent to the 
recipients of the SPHINX code. In support of the Processing Code 
Subcommittee of the Code Evaluation Working Group, ARD 
analyzed two sample problems based on critical assembl DPR-6-7 
using the SPHINX code. Sample problem | was an anaieds of an 
infinite medium containing a homogeneous ZPR-6-7 core mixture. 
Sample problem 2 was a spherical, two zone (core and blanket) 
reactor model with a heterogeneous treatment of the core cross 
sections. Central reaction rate ratios and material worths were cal- 
culated in addition to K/sub eff/. 
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7075 he ay ni pet : ) Physics <i ond eae 
tions. Quarterly lor period ending b . 
Bortz, A.B.; Davis. WJ: Pak NC. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Aug 1976. Con- 
tract E(11-1)-3045. 22p. AT. 

The SPHINX code has been modified during the reporting 
period in order to produce the coupled neutron-gamma cross sec- 
tions for fast reactor design applications. The ENDF/B-IV neutron- 
gamma coupling coefficients (42 neutron groups, 13 gamma 

roups) were processed by ORNL. The data for gamma yields 
rom neutron capture rade | on these coefficients are being utilized 
for shielding analyses as well as nuclear designs of the CRBRP. 
These coupling coefficients will also be the common data bank in 
the analyses of the gamma heating rate experiments performed in 
the ZPPR critical assembly. 


7076 Autonomous device for after-heat removal from a sodi- 
um cooled fast neutron reactor. Cachera, P.C. (to Electricite de 
France). French Patent 2,246,028/A/. 2 Oct 1973. 10p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of an autonomous device for after-heat 
removal from a liquid sodium cooled fast neutron reactor of the 
type wherein each cooling loop comprises the sodium primary cir- 
cuit in heat exchange with the sodium of a secondary circuit 
through an intermediate exchanger. The device is characterized in 
that each cooling loop, in parallel with said sodium secondary cir- 
cuit, comprises an auxiliary secondary circuit in which a chemi- 
cally inert gas removes heat from the primary sodium. The auxilia- 
ry secondary circuit comprises at least one gas turbine fed with the 
inert gas and operating according to a power generating closed 
cycle. This can be applied to fast neutron reactors. 


7077 Device for cooling the upper part of the vessel of a liquid 
sodium cooled reactor. Pugnet, Lucien (Electricite de France, 75 - 
Paris); Lallement, Jean (Groupement pour les Activites Atomiques 
et Avancees (GAAA), 92 - Le Plessis-Robinson (France)); Gama, 
J.-M. (Societe Technique pour l’Energie Atomique 
(Technicatome), Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). (to to CEA). French Patent 2,248,583/A/. 
18 Oct 1973. 13p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for cooling the main vessel 
of a reactor cooled by liquid sodium through a siphon. The device 
comprises at least a plurality of sleeves coaxial with the vessel, act- 
ing a siphon between hot sodium and the wall of the main vessel 
along at least the upper part of the vessel, the two arms of the 
siphon being turned downwardly, the arm nearer to the main-ves- 
sel wall being fed by a portion of the cold sodium injected through 
the reactor-core bottom, while the second arm opens into the 
space between the vessels. This can be applied to high power fast- 
neutron reactors. 


7078 Method for preventing tritium contamination of the 
secondary salt and of steam in a molten salt nuclear reactor. 
Lecocq, Alfred. (to CEA). French Patent 2,249,405/A/. 24 Oct 
1973. 8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a method for preventing tritium con- 
tamination of the secondary salt and of steam in a molten salt 
nuclear reactor. In the secondary salt circuit is generated a 
hydrogen pressure such that said hydrogen will saturate the secon- 
dary salt and diffuse from the secondary salt towards the primary 
salt. Hydrogen pressure in the secondary salt is about | at- 
mosphere. 


7079 Containment shell for nuclear reactors. Durston, J.G.; 
Hind, J.R. (to UKAEA). French Patent 2,246,027/A/. 27 Sep 
1974. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 28 Sep 1973, UK. 

The hemispheric containment shell of steel coated 
prestressed concrete, contains a primary vessel hanging from the 
roof thereof, containing the reactor immersed in liquid sodium. 
Within the enclosure are contained cooling devices comprisin 
tubes for circulating an eutectic mixture of diphenyl and dipheny 
oxide in a liquid sodium filled ring and in a high-conductivity 
concrete layer contained in the enclosure roof. Nitrogen flows in a 
jacket around the primary vessel and in vertical tubes defined by 
grooves in the concrete and by the inner coating. The invention 
applies to nuclear reactors and, more particularly, to breeders in 
which the coolant is liquid sodium. 


7080 Stop valve. (to English Electric Co., Ltd.). French 
Patent 2,248,456/A/. 22 Oct 1974. 13p. (In French). 
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Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 23 Oct 1973, UK. 

The stop valve comprises a body in which an opening is sur- 
rounded by a seat and in which is mounted a movable closing 
member, a reactive member being fixed to that body at a given 
position with respect to the seat. A control mechanism displaces 
the closing member so as to drive the latter towards, or away from 
the seat, and it exercises a pushing action between the closing 
member and the reactive member, so as to maintain the closing 
member applied — the seat. A resiliently deformable member 
transmits the pushing action, and an abutment of the control 
mechanism serves to restrict the deformation im d by the 
latter to said deformable member when the valve is closed. This 
pe be applied to the control of the flow of a fluid such as molten 

ium. 


7081 New type of monitoring and control equipment for trace- 
heated reactor its. Hans, R. tINTERATOM. Bensberg, Ger.). 
Siemens-Z.; 48: No. 11, 846-852(Nov 1974). (In German). 

Trace heating has to be used to keep the sodium coolant in 
breeder reactors liquid. To ensure the necessary reliability, a fault- 
current monitor and control and monitoring unit have been 
developed, which can also be used for other types of plants as 
well. The tasks which they perform are described, together with 
their mode of operation and data. 


7082 Pressure test at the reactor tank for the nuclear power 
plant Kalkar. Ar.-Inf.; No. 11, 17(1975). (In German). 
Short communication only. 


7083 Fast neutron breeder power plants in France. Carle, 
Rem (Societe Technique ur  1’Energie Atomique 
(Technicatome), Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)); Rozenholc, Michel (Groupement pour les 
Activites Atomiques et Avancees (GAAA), 92 - Le Plessis-Robin- 
son (France)). Entropie; 11: No. 66, 5-10(1975). (In French). 

The study and development of fast neutron reactors have 
continued in France for nearly 20years. Rapsodie, the 40MW(th) 
experimental reactor which became operational in 1967, was fol- 
lowed by the 250MW(e) Phenix plant, which was connected to the 
network at the end of 1973. conception, construction and 


testing of Phenix, which commenced industrial ee in July 
rily 


1974 and has been working completely satisfactorily since then are 
summarized. The next stage will be the 1200MW(e) plant, Super 
Phenix designed on the same lines as Phenix. Finally, a few con- 
siderations of the economic aspect of this type of plant are 
discussed. 


Brazing connections for service in liquid sodium. Bricko, 
M.W. (Stichting Reactor Centrum Nederland, Petten). pp 88-91 of 
In Entwicklungsstand und Anwendungsmoeglichkeiten neuzeit- 
licher Schweiss-, Loet- und Prueftechnologien. Vortraege des Kol- 
—— am 1. und 2. Dezember 1975 in Juelich. Duesseldorf, 
F.R. Germany; Deutscher Verlag fuer Schweisstechnik (1975). 

From Colloquium on the status and ible lications of 
modern welding, soldering, and control covknatiaien uelich, F.R. 
Germany (1 Dec 1975). 

9 figs. 

For experimental determination of heat transfer in reactor 

fuel elements, dummy bundles are built consisting of instrumented 
heater elements. The brazing of a bundle with 28 heaters in a tri- 
angular position on a bottom plate is described. A heater consists 
of a Ni-Cr electrode covered by a BN isolation layer. Around this 
isolation layer a stainless steel can is mounted. The so-called cold 
end of the electrode consists of a piece of copper brazed by BNi-3 
(Nicrobraz 130) inside the electrode. The brazing equipment, the 
construction of the bundle, and the brazing of the heaters are 
described. Details of brazing joints are shown in metallographic 
pictures. 
7085 Sodium level for nuclear power Hans, R. 
(Internationale Atom torbau G.m.b.H. (INTERATOM), Ben- 
sberg/Koeln (F.R. Germany)). Siemens-Z.; 49: No. 2, 73-77(Feb 
1975). (In German). 

6 figs.; 1 tab. 

One of the most important criteria in SNR process and 
safety engineering is the determination of the sodium level. In the 

rimary m, level of the reactor tank is kept constant with 

vel ing tanks, and smaller leaks in the system can be de- 
tected by level measurement. The reactor inlet pipes are tested for 
leaks by the level in the degassing vessels; simu i 
tion is obtained on the behavior of bubbles in primary 
system. Essential information on the functioning can be derived 
from the level measurement for the reactor tank, the low-level 
tank for the residual dump and for the emergency cooling systems. 
Assembly and functioning of continuously and discontinuously 
working probes are described. 
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7086 Method of localization of a fuel element leak in a power 
reactor of the fast breeder type. Honekamp, J.R.; Fryer, R.M. (to 
Ene Research and Development Administration). Ger- 
man “ Patent 2,454,970/A/. 22 May 1975. 19p. (In German). 
ig. 

A on in a fuel element consisting of e.g., a mixed oxide of 
75% UO, and 25% PuO, in an LMFBR power reactor in operation 
can be localized by examining the cover gas for radioactive fission 
products. The ratio *Xe/'*Xe is of particular interest. The basic 
parameters used describe this ratio as a function of the power and 
the burn-up of the fuel. The cover gas is analyzed in a monitor and 
then returned to the reactor after purification. 


7087 (ERDA-tr—213) PHENIX Nuclear Power Plant after 
one of industrial operation. (CEA, 75 - Paris (France)). 14 Jul 
1975. Translation of French report. 17p. Dep. NTIS $3.50. 

The reactor of the PHENIX Power Plant is of the sodium- 
cooled fast breeder type with primary integrated circuit and having 
a rated power of 563 MW. The electrical energy is produced bY a 
conventionally designed turbogenerator set with a power of 250 
MW. The construction of this industrial system began at the end of 
1968, and the first criticality of the reactor was achieved on 31 
August 1973, and the first connection to the EDF grid was made 
on 13 December 1973. The commencement of industrial operation 
was declared on 14 July 1974. The entire operational cycle there- 
fore took place over a period of five and one-half years for the 
construction as well as testing. Finally, one year of industrial 
operation has just been completed. The results obtained at the end 
of this first year are promising. They can be summarized in the 
statement that the availability rate was 84 percent. This value is 
only achieved exceptionally during the first year by conventional 
power plants. This result was made possible by seeing to continu- 
ous maintenance of safety in all its aspects and, more particularly, 
by following the instructions and security procedures promulgated 
by outside authoritative organizations. 


7088 Fuel element for fast nuclear reactors. Hagemann, L.; 
Heinecke, J.; Weber, G. (to INTERATOM). German(FRG) Patent 
2,402,511/A/. 31 Jul 1975. 9p. (In-German). 


1 fig. 

Fuel elements for liquid metal cooled fast reactors consist of 
bundles of fuel rods arranged in shielding boxes by means of lat- 
tice-type spacers. The eccentric position this creates has repercus- 
sions on the thermohydraulic behavior of the bundles. For instance 
in order to achieve an even distribution of the coolant tempera- 
tures over the cross section of the reactor the pitch of the fuel 
rods is now increased in the edge zone of the rod bundle as against 
the pitch in the interior of the bundle. In realistic positions of the 
rod bundle the hottest coolant channel will be inside the bundle 
whereas, under extreme conditions, it will be at the edge of the 
bundle. However, its temperature is only a few degrees higher than 
that of the hottest coolant channel in the interior of the bundle. 


Nuclear power plant Kalkar (SNR-300). Bundesanzeiger; 
27: No. 219, 3(Nov 1975). (In German). 

The RSK consent to the planned concept of the manufac- 
turer for a double tank support; the integrity of the tank is main- 
tained during the planned time of operation by this support, also 
with nuclear power excursions with 370 MWs mechanically effec- 
tive energy. 


7090 Fast breeder from international view. Special meeting 
no. 1 of ‘Nuclex 75’ in Basel. Hueper, R. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Projekt Schneller Brueter). At. Strom; 
21: No. 11;12, 133-136(Nov 1975). (In German). 

1 fig.; 2 refs. 

"Nuclex 75’, in connection with a session on fast-breeder 
reactors, helped to make an international comparison between the 
various projects of fast breeder power stations in the industrial 
states. At the present time, France is taking the lead toward a 
large demonstration plant. The French 250 MW(e) prototype 
Phenix has been generating electric current for the grid since 

ring 1974, which also means an encouragement for the German- 

Igian-Netherlands Fast Breeder Project. Attaining commercial 
maturity will require considerable additional efforts on an interna- 
tional scale. 


7091 Is it urgent to introduce breeding. Zaleski, Pierre 
(Societe Technique pour l|’Energie Atomique (Technicatome), 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Chermanne, Jean (Gas B ler Reactor Association, 
Brussels (Belgium). Gas-Cooled Breeder Reactor Study Group). 
Rev. Gen. Nucl.; 1: No. 5, 329-338(Nov 1975). (In French). 
Considering the future demand for nuclear energy (in the 
non-communist countries and the E.E.C.), and the level and 
availability of uranium resources, it is shown using relevant calcu- 
lations that a mass resort to breeders seems to be indispensable as 
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from the end of the coming eighties. If this is not resorted to seri- 
ous difficulties in uranium supply can be anticipated before the 
end of this century. Moreover, with the lack of breeders. The very 
high increase in uranium cost could partly or totally compensate 


for the difference which now exists between the cost of kWh of 


nuclear origin and the cost of kWh of fossil origin. Breeding is so 
necessary and in such an urgent state that it widely justifies the 
developmental efforts made up to now. It could also justify the 
development of several types of breeders as far as such a diversifi- 
cation can form, an additional promise of success in this area. 


7092 Prediction of the coolant temperature field in a breeder 
reactor including interassembly heat transfer. Chen, B.C.; Todreas, 
N.E. (Massachusetts Inst. of Tech., Cambridge (USA). oat of 
= Engineering). Nucl. Eng. Des.; 35: No. 3, 423-440(Dec 
1 ). 

A general procedure for investigating the effect of interas- 
sembly heat transfer on the temperature field of a breeder reactor 
is provided. This procedure utilizes a simple multi-assembly code 
SUPERENERGY and a set of normalized assembly maps derived 
from this code. This procedure has been applied to a typical liquid 
metal fast breeder reactor (LMFBR) to study the effect of various 
concentric rings of coupled assemblies on the temperature predic- 
tion of the central assembly. Insignificant perturbation was found 
from second ring assemblies, while important perturbation was 
found from first ring assemblies. 


7093 Vibration of nuclear fuel bundles. Chen, S. (Argonne 
National Lab., Ill. (USA)). Nucl. Eng. Des.; 35: No. 3, 399- 
421(Dec 1975). 

Several mathematical models have been proposed for calcu- 
lating fuel rod responses in axial flows based on a single rod con- 
sideration. The spacing between fuel rods in liquid metal fast 
breeder reactors (LMFBRs) is small; hence fuel rods will interact 
with one another due to fluid coupling. The coupled vibration of 
fuel bundles was studied. To account for the fluid coupling, a com- 
puter code (AMASS) was developed to calculate added mass coef- 
ficients for a group of circular cylinders based on the potential 
flow theory. The equations of motion for rod bundles are then 
derived including hydrodynamic forces, drag forces, fluid pressure, 
gravity effect, axial tension and damping. Based on the equations, 
a method of analysis is presented to study the free and forced 
vibrations of rod bundles. Finally, the method is applied to a typi- 
cal LMFBR fuel bundle consisting of seven rods. 


7094 Nuclear power station Kalkar. A prototype. Borsetzky, 
K.D. Energiewirtsch. Tagesfragen; 25: No. 12, 594-600(Dec 1975). 
(In German). 

8 figs. 

A report is given on the reactor concept, the reactor 
buildings plan and construction as well as on the licensing 
procedure of the prototype reactor Kalkar. It is pointed out here 
that the SNR 300 is the only prototype in the world which is going 
om a licensing procedure for conventional nuclear power 
plants. 


7095 Nuclear reactor fuel element sub-assemblies. Ashton, 
M.W. (to UKAEA). British Patent 1,419,073/B/. 24 Dec 1975. 4p. 

Reference is made to fuel element sub-assemblies for use in 
a Na cooled fast reactor. Such sub-assemblies may comprises a 
hexagonal bundle of slender fuel elements enclosed in a tubular 
sleeve, often referred to as a fring The fuel elements are 
spaced apart by helical wire wraps forming fins and which also 
space the wrapper from the bundle. The wire wraps make contact 
with the sheaths of adjacent elements and with the wrapper, so 
that each fuel element is well supported against thermal bowing, 
rattling and vibration, while allowing equine coolant flow 
passages through the bundle. It has been found, however, that the 
outer fuel elements of the bundle are subject to over-cooling in 
this arrangement; this problem can, however, be pone overcome 
by reducing the flow passage between the bundle the wrapper. 
In the arrangement described a wire filler is employed, extending 
along each outer coolant flow e, and constructed in wave 
form. Fillers of such form have foce Wonad to reduce over-cooling 
considerably and they avoid the need for varied height wraps on 
the fuel elements. The fuel elements also have improved lateral 
support by contact with the fillers. 


7096 Nuclear reactor fuel element sub-assemblies. Dodd, J.A.; 

Ashton, M.W.; Aubertin, J.C. (to UKAEA). British Patent 
1,419,072/B/. 24 Dec 1975. 4p. 

Reference is made to fuel element sub-assemblies for use in 

a Na cooled fast reactor. Such sub-assemblies may comprise a hex- 

bundle of slender fuel elements enclosed in a tubular 

leeve, often referred to as a ’ r’. The fuel elements are 

spaced by helical wire wraps forming fins and which also space the 

wrapper from the bundle. The wire wraps make contact with the 
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sheaths of adjacent elements and with the wrapper, so that each 
fuel element is well supported against thermal, bowing, rattling and 
vibration, while allowing adequate coolant flow — + through 
the bundle. The arrangement of the fuel elements ly provides 
two groups of passageways for coolant flow through the bundle -an 
inner group each bounded by four fuel elements, and an outer 
roup each bounded by two outer fuel elements and the wrapper. 
tt has been found, however, that this arrangement results in over- 
cooling of the outer fuel elements. An arrangement is described 
that overcomes this disadvantage to a considerable extent. The fuel 
elements are arranged in three groups - an inner group, and inter- 
mediate group an outer group. The fins on the outer group 
elements are helically wound at half the pitch of the other two 
ae and alternate outer group elements are wound opposite 
anded to abutting outer row elements; elements of the outer and 
intermediate groups are orientated and end located to enable them 
to nest together. By utilizing half pitch helical fins on the outer 
elements a greater number of lateral support points is obtained for 
the outer and intermediate groups of elements and the increased 
number of turns of fins on the outer elements assist in reducing 
overcooling of the outer elements. 


7097 The fast breeder reactor - energy without depletion of 
natural resources. Vaughan, R.D. (Nuclear Power Co. (Risley) 
Ltd. (UK)); Farmer, A.A. Proc. Inst. Mech. Eng. (London); 190: 
No. 30, 163-175(1976). 

From Meeting of the Institution of Mechanical Engineers; 
London, UK (24 Mar 1976). 

Nuclear power should account for 20% of primary energy 
production in the Western world by the end of the century, but 
only if growth of generating capacity can be freed of the constraint 
of uranium supply. It is shown that, providing fast breeder reactors 
and their associated fuel reprocessing facilities are developed 
quickly, a substantial increase in nuclear capacity could be pro- 
vided by fast reactors. The relative importance of various fuel 
cycle parameters is described and brief accounts are given of the 
alternative fast reactors being developed to meet the requirements. 


7098 Dynamic ee J of fast reactor component response 
to sound. Worraker, W.J.; Whitton, P.N. J. Br. Nucl. Energy Soc.; 
15: No. 1, 61-66(Jan 1976). 

Research must be undertaken before component dynamic 
stresses in sodium cooled reactor system can be defined. There are 
obvious difficulties in making measurements in sodium and there- 
fore modelling studies must be made. The equations of motion for 
the acoustic/structural system are manipulated to derive non- 
dimensional groups. One consequence of the modelling groups ob- 
tained is that a water-on-steel system has limitations in reproducing 
the acoustic behaviour of a steel system. Acoustically important 
— in a water model should be made of brass rather than 
steel. 


7099 Effect of permeability on the consequences of local 
ae in fast reactor subassemblies. Gregory, C.V.; Lord, D.J. 
(UKAEA Reactor Group, Dounreay. Dounreay Experimental 
Reactor Establishment). J. Br. Nucl. Energy Soc.; 15: No. 1, 53- 
60(Jan 1976). 

In a previous study using the computer code WAKE it was 
shown that coolant temperatures in the recirculating region 
downstream of a local blockage were influenced by the presence 
of residual coolant flow through the blockage. An extension of the 
earlier calculations to assess the importance of residual flow 
(blockage pam) is described. The results show that for the 
majority of cases permeability changes the previous estimates for 
wake coolant temperature rise by less than +- 10%; for particular 
cases however, increases in the previous values by up to 50% are 
feasible. WAKE is unable to describe explicitly the complex 
eaeney of a reactor fuel bundle and so the application of results 

tom the code to reactor is subject to some uncertainty. Neverthe- 

less, the general consistency between results from the code and ex- 
perimental data is encouraging. WAKE is compared with the more 
recent SABRE code, devel to describe local blockages in fuel 
bundle = explicitly. It is demonstrated that the subchannel 
— used in the latter code leads to results which still are ap- 
plicable to the reactor situation only after careful interpretation. 


7100 ee 6 Se hae oe Oe Se 8 ey 
niv. 


blocked fast reactor subassembly. Judd, A.M. (Cambrid 
(UK). Dept. of Engineering). J. Br. Nucl. Energy Soc.; 15: No. 1, 
47-52(Jan 1976). 

Coolant flow in the vicinity of bloc in a large-scale 
model of part of a fast reactor fuel subassembly has been visual- 
ized by a paint-flow technique and measured wi — probe 
and a hot wire anemometer. Four blockages of different porosity, 
from impervious to 33% free area, were investigated. Compared 
with an impervious oe a little porosity elongates the recircu- 
lating region, reduces pressure perturbation, and slightly 
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reduces the turbulence. More porosity eliminates the recirculation 
and greatly reduces the pressure perturbation and turbulence. The 
high turbulence introduces significant errors into the re and 
velocity measurements, and determination of the turbulence it- 
self is subject to very large uncertainty. 


7101 Safety studies on oxide fuel elements for the fast neutron 

Ollier, H.; Truffert, J. (CEA Centre d'Etudes 

ucleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 

Service de Deve ment et d’Essais d’Elements Combustibles). 

Bull. Inf. Sci. Tech. (Paris); No. 210, 33-39(Jan 1976). (In 
French). 

Studies leading to the definition of a fuel element and in- 
structions for its use overlap with safety studies to the extent that 
they must guarantee, for nominal running conditions, a failure rate 
consistent with the working rules of the Station. The advantages of 
applying statistical computing methods to the two factors which 
govern the lifetime of the pins, their working conditions and quali- 
ty, are demonstrated. 


Problems raised by the flushing of the sodium joint in a 
carbide fuel element for the fast neutron programme. Truffert, J. 
(CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France). Service de Developement et d’Essais 
d’Elements Combustibles). Bull. Inf. Sci. Tech. (Paris); No. 210, 
41-45(Jan 1976). (In French). 

The accidental flushing of the sodium joint of a carbide fuel 
element forms the very basis of safety studies on this type of fast 
reactor fuel element. The result of a theoretical study of the sub- 
sequent rise in cladding temperature is given. The experimental 
device in Cabri and the characteristics of the tests intended for a 
first check on the calculations are described. 


7103 Improvements in or relating to superheating apparatus. 
Taylor, P.A. (to Babcock and Wilcox Ltd.). British Patent 
1,420,217/B/. 7 Jan 1976. 3p. 

A method is described for the superheating of vapors in 
which a venturi is included in the inlet duct of the superheater and 
a supply duct is arranged to discharge into the vapor from the su- 
perheater. The vapor upstream of the venturi is saturated whilst 
the downstream is superheated. Superheating is effected by the 
discharge into the inlet duct of superheated vapor from the super- 
heater. The inlet duct leads from the vapor space of a liquid-vapor 
drum. The fluid being superheated flows through austenitic steel 
tubes in the superheater. The superheater is connected to a source 
of liquid Na as the heating fluid. 


7104 Thermal insulation material. Swinhoe, R.; Sheriff, N. 
(to UKAEA). British Patent 1,421,335/B/. 14 Jan 1976. Ip. 

Thermal insulation material is described for use in a liquid 
metal environment. Welded stainless steel sheets are sometimes 
used, defining a number of individual closed gas filled pockets. 
While this provides a very effective thermal insulation it has been 
suggested that the integrity of the extensive seam welding may be 
difficult to prove. In the arrangement described the wall surface of 
the reactor is clad with thermal insulation material comprising a 
number of spaced superposed metal membranes arranged substan- 
tially parallel to one another and to the wall surface. The mem- 
branes define discrete compartments, and a row of closed metal 
tubes is located within each compartment. In use the membranes 
discrete layers of substantially static liquid, which reduces heat 
transfer by convection, while the tubes form a series of pockets 
that may be charged with an inert gas under pressure, or may be 
evacuated, thereby reducing heat transfer by conduction. The 
membranes are preferably vertically corrugated, each corrugated 
accommodating a single tube. This reduces thickness and gives in- 
creased rigidity. The tubes may be end closed by welded plugs, 
and they provide high integrity pockets capable of withstanding 
pressure of the liquid metal coolant and strains imposed by ther- 
mal cycling of the coolant. 


7105 Steam Lunt, A.R.; Roberts, T.D. (to 
UKAEA). British it 1,421,907/B/. 21 Jan 1976. 3p. 

In a conventional construction of a steam generating plant 
wet steam is separated from the liquid phase in a steam drum and 
is fed to a superheater constru of stainless steel and through 
which liquid metal is in heat exchange with the steam. If 
water droplets in the wet steam are carried into the su- 

r there is a risk that stress corrosion will occur and this 
could prove hazardous by enabling steam to come into contact 
with the liquid metal. In the t described means are pro- 
vided for recirculating a fraction of the superheated steam leaving 
the superheater to the inlet side of the superheater, thus idi 
heat for evaporating water droplets in the wet steam. means 
for recirculating may comprise an injector in the wet steam supply 
line to the superheater. 
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7106 Nuclear reactors. Gratton, C.P. (to UKAEA). British 
Patent 1,422,785/B/. 28 Jan 1976. 8p. 

. pt. . fuel element assembiy is Spates that is suitable 
‘or reactors rating with a fast neutron spectrum 
pons abet ye ones [Cable to thermal reactors. t consists of 
an open ended elongated tubular wrapper of heat transfer material, 
with a coolant inlet at one end and a coolant outlet at the other 
end. One or more clusters of fuel pins are supported within the 
wrapper, with axes parallel to one another and to the wrapper axis, 
and in spaced apart relationship. The tubular wrappers each con- 
tain a loose bed of fission product retaining fuel particles. Each of 
the tubular wrappers has apertures for the of t, so 
that when the wrapper is placed in the coolant flow path the fuel is 
cooled by coolant — between the wrappers and through the 
coolant permeable fuel. A cluster of wrappers containing coolant 
permeable fissile fuel may be mounted between clusters of fertile 
material enclosed in fuel cans. The coolant permeable fuel may in- 
corporate baffles of coolant impermeable material to influence the 
flow direction of coolant through the fuel. 


7107 Improvements in nuclear reactors. Wolff, P.H.W.; 
fog , J.M. (to UKAEA). British Patent 1,422,796/B/. 28 Jan 
1976. 6p. 

The reactor described has a core structure composed of 
closely packed parallel fuel element assemblies. Each assembly 
comprises a cluster of spaced fuel pins, arran parallel within a 
csbaler casing. In each assembly longitudinally extending barrier 
means are provided to form inner and outer coolant flow ducts 
through the casing. An outer group of fuel pins is contained in the 
outer duct, and the remainder of the pins are contained in the 
inner duct. Adjustable gagging means are provided for restricting 
coolant flow through the ducts and arranged so that the tempera- 
ture of the coolant flow from the outer duct is lower than that 
from the inner duct. The outer group of fuel pins may contain 
breeding material and the remainder fissile material. 


7108 GEC’s Whetstone sodium facilities. Anon. Nucl. Eng. 
Int.; 21: No. 240, 15-16(Mar 1976). 

A brief account is given of the work of the laboratory 
established by GEC Reactor Equipment Ltd. for the development 
and testing of sodium components in support of the U.K. fast 
breeder reactor program. Amongst existing facilities are a sodium 
friction and wear rig and a redesigned and rebuilt 2 in loop for 
testing components up to 700°C. The latest addition to the range 
of oothon components is a 2 in high temperature annular linear in- 
duction pump, which is used to study cavitation and hydraulic 
losses over a fuel element flow control gag for the PEC reactor. 


7109 Fast response temperature sensor for use in liquid sodi- 
um. McCann, J.D. (UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). J. Phys., E (London); 9: No. 4, 
298-301(Apr 1976). 

This paper describes the requirement for, and the sub- 
sequent design, construction and performance of an instrument to 
resolve rapid but small amplitude fluctuations in temperature of a 
stream of liquid sodium. The developed form of the instrument has 
a response time of 12 ms and is capable of detecting + 0.5°C 
variations in temperature up to 7 . Prototype instruments are 
also described which have a response time less than 4 ms, an in- 
creased maximum operating temperature of 900°C, and which ena- 
ble simultaneous flow and temperature measurements. 


7110 Some factors affecting fast reactor steam generator in- 
tegrity considered from a utility viewpoint. Bolt, P.R. (Central 
Electricity Generating Board, Barnwood (UK). Generation 
Deve nt and Construction Div.). J. Br. Nucl. Energy Soc.; 15: 
No. 2, 147-151(Apr 1976). 

From International Atomic Energy Agency study group 
meeting; Bensberg, F.R. Germany (Oct 1974). 

The important conditions affecting fast reactor steam 

nerator integrity are discussed. In addition to the need for high 

integrity levels when the steam generator is first delivered to the 
power station site, the equally important aspect of demonstrating 
retention of continued high levels of integrity throughout the 
operating life of the station is described. The functional and re- 
lated conditions that are believed important = - — of a 
design which can offer adequately high levels of integrity are 
given. p aed of the data needs of a utility concerned with fast reac- 
tor steam generator unit design assessment are described, particu- 
lar emphasis being given to areas believed to have a significant ef- 
fect on steam generator reliability and integrity. 


Selection of values of design peak heat flux to reduce the 
risk of waterside corrosion in fast reactor steam generator. Bolt, 
P.R. (Central Electricity Generating Board, Barnwood (UK). 
Generation Development and Construction Div.); Garnsey, R. J. 
Br. Nucl. Energy Soc.; 15: No. 2, 157-161(Apr 1976). 





730 ERDA ENERGY RESEARCH ABSTRACTS 


From International Atomic Energy Agency study group 
meeting; Bensberg, F.R. Germany (Oct 1974). 

Kttention is drawn to the high levels of peak heat flux that 
can exist in sodium heated steam a. The strength of the 
relationship between heat flux and both deposition rate and the 
concentration of salts is discussed. Relevent steam generator 
operational experience obtained on the CEGB system is described 
and tentative proposals are made for limits to be applied to the 
peak heat flux values used in fast reactor steam generator design. 


7112 m and construction of post and t steam 
for UK fast reactors. Hayden, O. (UKABA). J. Br. 


Rucl. Energy Soc.; 15: No. 2, 129-145(Apr 1976). 
From International Atomic Energy Agency study group 
—_ Bensberg, F.R. Germany (Oct 1974). 
he design style of the prototype fast reactor was decided in 
the early 1960s. A single wall concept was chosen in order to 
achieve economic viability. To ensure that a steam-raising unit had 
the maximum availability a forced circulation system was chosen, 
making the steam generators consistent with all other power sta- 
tion boilers installed in the UK at that time. The 250 MW(e) 
rotot fast reactor incorporates the world’s largest sodium 
ated boilers. The commissioning trials are described with com- 
ments on particular features of design, development, manufacture, 
and commissioning. Some of the difficulties and problems encoun- 
tered are discussed, together with the way in which these have 
been overcome. Extensive research and development work has 
been carried out in support of the prototype reactor, and some of 
this continues well into the manufacture and commissoning pro- 
gram. Critical areas such as tube/tube sheet welding, tube-grid 
fretting, burst disc and sodium water reaction work involve costly 
and time-consuming development. Sodium heated steam generators 
a greater number of problems to the designer than either fos- 
sil-fired or other types of nuclear steam-raising plant. 


7113 Implications of small water leak reactions on sodium 
heated steam generator design. Smedley, J.A. (UKAEA Reactor 
Group, Dounreay. Dounreay Experimental Reactor Establishment). 
J. Br. Nucl. Energy Soc.; 15: No. 2, 153-156(Apr 1976). 

From International Atomic Energy Agency study group 
meeting; Bensberg, F.R. Germany (Oct 1974). 

Various types of sodium-water reaction have been looked 
on as possibly causing hazard conditions in sodium heated steam 
generator units, ranging from the very improbable boiler tube dou- 
ble-ended guillotine fracture to the almost certain occurrence of 
micro-leaks. Within this range small water leak reactions have at- 
tracted particular interest and the principles of associating the 
reactions with detection and protection systems for commercial 
fast reactors are examined. A method is developed for assessing 
whether adequate protection has been provided against the effects 
of small water leak reactions in a steam generator unit. 


7114 Questions raised in developing fast reactor steam genera- 
tor designs. Taylor, P.A. (Babcock and Wilcox (Operations) Ltd.); 
— O. J. Br. Nucl. Energy Soc.; 15: No. 2, 163-165(Apr 
1976). 

From International Atomic Energy Agency study group 
meeting; Bensberg, F.R. Germany (Oct 1974). 

The most important component in the achievement of 
satisfactory liquid metal cooled fast breeder reactor reliability is 
the steam generator. When the failure statistics of other nuclear 
steam generators and the implications of a sodium-water reaction 
are considered, there is some cause for concern. It is apparent that 
considerable improvement in technology is necessary, and until 
more experience on operating plant is available a conservative 
design approach must be taken. Many solutions have been 

roposed varying from forced circulation straight-tube modular to 
arge single-vessel once-through helical designs. Questions are 
posed that are considered to be the main ones which arise when 
making a choice of fast reactor steam generator type and tube 
configuration. The aim is to promote discussion on the relative 
design approaches, and the importance placed upon the various 
factors in reaching the goal of ensuring the success of the liquid 
metal cooled fast breeder reactor in its essential role of conserving 
world energy resources. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


7115 Design optimization of nuclear power plants combined 
with MHD generators for Brayton and processes. 
pone ef J. (Technische Univ. Muenchen (F.R. Germany). 
Lehrstuhl C fuer Thermodynamik). Raumfahrtforschung; 19: No. 
6, 296-302(Nov 1975). (In German). 

8 figs.; 1 tab.; 14 refs. 
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Future space power systems with high power ratings will 
probably te the basis of fast suclear seston, heat pipe 
radiators and magnetohydrodynamic (MHD-) electrical power 
generator. The two main thermodynamic processes relevant in this 
connection are the Brayton and the Rankine power cycle. This 
paper presents a comparison of the Brayton Rankine cycle by 
means of an extensive optimization theory. The results of the 
= investigations are described, explained and discussed in 
etail. 


7116 Digital reactimeter. Puch, B.; Schwieger, E. 
(Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (F.R. Germany)). Kern- 
technik; 17: No. 12, 537-539(Dec 1975). (In German, English). 

2 figs.; 5 refs. 

The reactivity meter built at the swimming | reactor 
FRG-2 uses the Telefunken process computer TR 86 and has its 
own display and command unit installed in the control console of 
the reactor. The reactivity is calculated bY means of the space-in- 
dependent kinetic equations, using the filtered pulse rate from a 
fission counter as input. 


REGULATION AND LICENSING 


REFER ALSO TO CITATION(S) 6994, 7020, 7314, 7315, 7370, 
7409 


7117 (NRCI—76/INDEX-1) Indexes to Nuclear 
Commission issuances, January—March 1976. (Nuclear Regulatory 
Commission, Washington, D.C. (USA)). 1976. 42p. 
(NTISUB/B/142—76/401 ). NTIS. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. 


7118 (NUREG—0030-7) Nuclear power plants. Construction 
status report, data as of June 30, 1976. (Nuclear Regulatory Com- 
mission, neon my D.C. (USA)). Jul 1976. 233p. NTIS $10.00. 

Data on the construction status of nuclear power plants in 
the U.S. as of June 30, 1976 are presented. The data include 
licensing activities affecting the construction as well as detailed in- 
formation on construction activities and schedules. 


7119 (NUREG/PRDI—76/10) Power Reactor Docket Infor- 
mation. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Oct 1976. 95p. TIC $3.50. 

Citations and subject indexing to the documentation as- 
sociated with civiliam nuclear power plants are presented. This 
material is that which is submitted to the U.S. Nuclear Regulatory 
Commission in support of applications for construction and operat- 
ing licenses. Citations are listed by Docket number in accession 
number sequence. The Table of Contents is arranged both by 
Docket number and by nuclear power plant name. 


7120 (RDT-C—7-3T(9-76)) Thermocouple material, copper 
and constantan, solid conductor (bare, fi insulated, and 
sheathed over insulation). (Ener Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Reactor Development and Demonstration). 22 Sep 1976. Contract 
W-7405-ENG-26. 13p. RSO. 

The standard covers requirements for solid conductor 
copper and constantan thermocouple material of four types, usable 
to different maximum temperatures. 


7121 (RDT-E—152NB-T(11/74)) Class 1 nuclear com- 
ponents ( t to ASME boiler and pressure vessel code, sec- 
tion 111, subsections NA and NB). (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Div. of Reactor 
Development and Demonstration). Nov 1974. Contract W-7405- 
ENG-26. a RSO. 

Supplementary design, construction, and inspection require- 
ments are presented for class | nuclear components. (DG) 


7122 (RDT-M—6-1T(4-76)) steel material for 
low-temperature service (ASME SA-320 with require- 
ments). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Development and 
Demonstration). Apr 1976. Contract W-7405-ENG-26. oe RSO. 

The standard specifies requirements for alloy steel bolting 
material for low-temperature service in nuclear and associated ap- 
plications. 


7123 (RDT-M—6-3T(4-76)) Steel oa, ween for 
high-temperature service (ASME SA-193 with require- 
ments). (Energy Research and Development Administration, 


Washington, D.C. (USA). Div. of Reactor Deve nt and 
Demonstration). Apr 1976. Contract W-7405-ENG-26. 10p. RSO. 
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The standard specifies requirements for alloy steel boltin 
material (bars, bolts, screws, studs, and stud bolts) for nuclear a 
associated applications. 


7124 (RDT-M—6-4T(4-76)) Alloy steel nuts for bolting for 
pemense and -temperature service (ASME SA-194 with 
mg eran (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Reactor Develop- 
ogy cy Demonstration). Apr 1976. Contract W-7405-ENG-26. 
p- : 
The standard specifies requirements for alloy steel nuts for 
bolting for high-pressure and high-temperature service in nuclear 
and associated applications. 


7125 (RDT-M—6-5T(4-76)) Alloy steel bolting material for 
— applications (ASME SA-540 with additional ee 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Apr 1976. Contract W-7405-ENG-26. Top. RSO. 

The standard specifies requirements for alloy steel bolting 
material for special applications in nuclear and associated service 
environments. 


7126 (REG/G—1.122(9-76)) Development of floor design 
response for seismic design of floor-supported equipment or 
components. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Sep 1976. 4p. NUREG. 

This guide describes methods acceptable to the NRC staff 
for developing two horizontal and one vertical floor design 
response spectra at various floors or other equipment-support loca- 
tions of interest from the time-history motions resulting from the 
dynamic analysis of the supporting structure. These floor design 
response spectra are needed for the dynamic analysis of the 
systems or equipment supported at various locations of the sup- 
porting structure. 


7127 Multiple occupation of technical experts in atomic ad- 
ministrative procedures and in court actions. Pt. 2. Basse, H. 
(Bayerisches Staatsministerium fuer Landesentwicklung und Um- 
ee Muenchen (F.R. Germany)). pp 241-245 of In Erstes 
Deutsches Atomrechts-Symposium. Referate und Diskussionsbe- 
richte. Lukes, R. (ed.). Cologne; Heymanns (1973). (In German) 

From |. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

9 refs. 

The starting-point is: previous occupation of a juridicial per- 
sonality for a private employer, the applicant of subsequent 
licensing procedures, in which the expert’s opinion about one and 
the same plant is given by one and the same person on behalf of 
the authorities. The way in which the Bavarian licensing authorities 
solve possible bias problems is dealt with in brief. 


7128 Area of protection around nuclear facilities: questions at 
ee ees Se ee 
nuisances. Pt. 2. Blickle, D. (Ministerium fuer Wirtschaft, Mittel- 
stand und Verkehr Baden-Wuerttemberg, Stuttgart (F.R. Ger- 
many)). pp 61-67 of In Erstes Deutsches Atomrechts-Symposium. 
Referate und Diskussionsberichte. Lukes, R. (ed.). Cologne; 
Heymaans (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

necessity for an area of protection around nuclear 

facilities could originate from the need to protect these facilities 
against outside effects. Danger to nuclear facilities can only 
threaten from a few industries which are of a dangerous nature. In 
order to keep away these industries there is no need for an area of 
protection around the nuclear facilities. It would be sufficient to 
consider in the licensing procedures, according to the trade regula- 
tions, that the close gee o of nuclear facilities can present a 
danger of a special kind, whereby the standards of the nuclear 
ponnese | rocedures are to be applied. In this context it would be 
permissible, too, to make bigger demands on the safety require- 
ments than requested by the trade regulations solely. Furthermore, 
the need to keep away human settlements from the area with 
nuclear facilities without creating an area of protection can be 
complied with area planning by interpreting the laws of area 
planning in such a way that subsequent planning which would in- 
crease the risks can be rejected. In any case, poltical clarification 
of this point seems to be necessary. 


7129 Multiple occupation of technical ex in atomic ad- 
ministrative lures and in court actions. 4. Hansen, U.J. 


(Vereinigte Elektrizitaetswerke Westfalen A.G. (VEW), Dortmund 

(F.R. Germany)). pp 251-253 of In Erstes Deutsches Atomrechts- 

eapeien. Referate und Diskussionsberichte. Lukes, R. (ed.). 
ologne; Heymanns (1973). (In German) 


From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 
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From the point of view of the operator or manufacturer of a 
nuclear power A ay some of the more important angles of a mul- 
tiple occupation of an expert are presented with economy in mind 
(speeding-up of licensing and possible standardization at the 
highest possible safety ). 


7130 Area of protection around nuclear facilities: questions at 
issue in atomic law and law the protection 
nuisances. Pt. 3. Hasenfuss, W. (Badenwerk A.G., Karlsruhe (F.R. 
Germany)). pp 69-73 of In Estes Deutsches Atomrechts-Symposi- 
um. Referate und Diskussionsberichte. Lukes, R. (ed.). Cologne; 
Heymanns (1973). (In German) 

From |. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

9 refs. 

The author takes the view that areas of protection do not 
only not promote but can impede more than hitherto the develop- 
ment of nuclear energy, a field in which it is vital to keep pace 
with other countries in the world, also after the decision of the 
Federal Court of Justice regarding the location of the KWO. The 
best guarantee for safe operation of a nuclear facility and for the 
protection of citizens, which would be the guarantee for the 
development of nuclear energy as well, are the safety precautions 
in the nuclear facility itself which are generally accepted and finely 
balanced with a to their necessity and consequence. 


7131 Subsequent consideration of changes in science and 
technology or in the environment concerning a licensed nuclear 
power plant including questions of liability to pay damages. Pt. 4. 
Kuhnt, D. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (F.R. Germany)). pp 157-162 of In Erstes Deutsches Atom- 
rechts-Symposium. Referate und Diskussionsberichte. Lukes, R. 
(ed.). Cologne; Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

11 refs. 

Different interpretations of sections 17 and 18 of the 
Atomic Energy Act, relevant to this paper, are compared with the 
consequence this has for the owner of a plant. 


7132 German Atomic Law - Future development. Pt. 2. 
Scheuten, G. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (F.R. Germany)). pp 21-26 of In Erstes Deutsches Atom- 
rechts-Symposium. Referate und Diskussionsberichte. Lukes, R. 
(ed.). Cologne; Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

Demand is made for: liberalization of the exclusive right of 
buying fissionable materials according to Chapter VI of the 
EURATOM Convention; a_ standardized ‘Planfeststellungsve 
rfahren’ (a measure for the concentration of reactor licensing 
procedures in the highest Laender departments); ratification of the 
liability convention by the FRG; cancellation of the indemnifica- 
tion by the Bund and the taking-over also of not insurable liability 
= by the power industry or the operators of nuclear power 
plants. 


7133 Estimation, margin of assessment, and distribution of the 
burden of proof in atomic procedures. Pt. 3. Schmitz, H.T. 
(Ministerium fuer Arbeit, Gesundheit und Soziales des Landes 
Nordrhein-Westfalen, Duesseldorf (F.R. Germany)). pp 301-304 of 
In Erstes Deutsches Atomrechts-Symposium. Referate und Diskus- 
sionsberichte. Lukes, R. (ed.). Cologne; Heymanns (1973). (In 
German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

6 refs. 

The author briefly states his point of view regarding the dis- 
tribution of the burden of proof. In his opinion, each party carries 
the burden of the proof for the existence of all conditions specified 
by the standards. Under section 7, sub-section 2 of the Atomic 
Energy Act, the licence can only be granted if the conditions stipu- 
lated therein are complied with. The authorities must be convinced 
of this, otherwise they may not issue the licence. In that case the 
applicant carries the consequences of non-provability. This is in- 
tended by the legislator in cases of prohibitions with licence reser- 
vations. If the legislator does not want the incapability of giving an 
explanation for something to go at the expense of the citizen's 
right of freedom, because the foreseeable dangers to not justify 
such a step but supervision by the authorities, seems to be apt at 
the same time, the legislator lays the citizen under the obligation 
of giving notice of his occupation which entitles the authorities to 
forbid this occupation under certain circumstances. In this case the 
incapability of proving that certain conditions exist for an authority 
to proceed goes at its own expense, i.e. its actions are illegal and 
made invalid by the court. 
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nuisances. Pt. 1. Vollmer, L. (Muenster Univ. (F.R. Germany)). pp 
39-59 of In Erstes Deutsches Aromrechts-Symposium. Referate 


und Diskussionsberichte. Lukes, R. (ed.). Cologne; Heymanns 
(1973). (In German) 
From 1. German symposium on atomic law; Muenster, F.R. 
= — 1972). 
refs. 


The legal situation is surveyed to the effect whether it is 
ear ey | or practical to stipulate an area of protection around 
nuclear facilities. The arguments refer mainly to the protection of 
nuclear power plants against a concentration of dangerous indus- 
tries (e.g. munition factories, large-scale chemical plants). The 
question is also raised briefly whether it will not be necessary to 
have regulations for an area of protection in order to avoid dense 
population in the vicinity of nuclear facilities. 


7135 Estimation, of assessment, and distribution of the 
burden of proof in atomic ures. Pt. 2. Wiedemann, 
H. (Gemeinschaftskernkraftwerk Neckar G.m.b.H., Esslingen (F.R. 
Germany)). pp 291-299 of In Erstes Deutsches Atomrechts-Sym- 
posium. Referate und Diskussionsberichte. Lukes, R. (ed.). 
Cologne; Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

16 refs. 

The author goes into the differing points of view of opera- 
tors and licensing authorities concerning the question of whether 
and how, according to the state of science and technology, the 
necessary precautions against damage and the required protection 
against effects from third parties can be made, and which assess- 
ments the authorities are bound by. 


7136 German Atomic Law - Future de t. Pt. 3. 
Wiesenack, G. (Vereinigung der Technischen Ueberwachung- 
svereine e.V., Essen (F.R. Germany)). pp 27-33 of In Erstes 
Deutsches Atomrechts-Symposium. Referate und Diskussionsbe- 
richte. Lukes, R. (ed.). Cologne; Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

11 refs. 

A discussion about drawing up a book of standards concern- 
ing nuclear engineering is presented. 


7137 Multiple occupation of technical experts in atomic ad- 
ministrative procedures and in court actions. Pt. 5. Ziegler, E. 
(Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (F.R. Ger- 
many)). pp 255-261 of In Erstes Deutsches Atomrechts-Symposi- 
um. Referate und Diskussionsberichte. Lukes, R. (ed.). Cologne; 
Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

Proposals are made how in the field of research reactors the 
controversial problem can be reduced or at least eased, and the 
existing legal possibilities to achieve this are presented. 


7138 International liability conventions and German law. Pt. 
3. Moock, D. von (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (F.R. Germany)). pp 207-211 of In Erstes Deutsches 
Atomrechts-Symposium. Referate und Diskussionsberichte. Lukes, 
R. (ed.). Cologne; Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

It is discussed from the plant operator's point of view how 
the question of liability should be settled in a future German 
Atomic Energy Act after ratification of the Paris Convention and 
the Brussels Seestemnetatien. 


7139 International liability conventions and German law. Pt. 
2. Mueller, W. (Allianz Versicherungs-A.G., Muenchen (F.R. Ger- 
many)). pp 201-205 of In Erstes Deutsches Atomrechts-Symposi- 
um. Referate und Diskussionsberichte. Lukes, R. (ed.). Cologne; 
Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

From the point of view of the insurance business the Ger- 
man reservations about the ratification of the Paris Convention are 
presented and discussed in remarkable frankness. 


7140 (RDT-E—15-2NC-T(12-74)) Class 2 nuclear com- 
ponents (supplement to ASME boiler and pressure vessel code, sec- 
tion 111, subsections NA and NC), amendment. rag? Research 
and mm te Administration, Washington, D.C. (USA). Div. 
of Reactor Development and Demonstration). Dec 1974. Contract 
W-7405-ENG-26. 16p. RSO. 
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The standard supplements the rules for the construction of 
nuclear components that are covered by Subsections NA and NC 
of the 1974 Edition of the ASME Boiler and Pressure Vessel 
Code, Section III. When the standard is invoked or referenced, the 
applicable subsections of Section III of the Code are also invoked 
or referenced. The user is responsible for obtaining and applying 
the edition and revisions of this standard that supplement the edi- 
- and Addenda of the Code that are in legal effect at the time 
of use. 


7141 Question of liability for nuclear Boulanger, W. 
(Bundesministerium fuer Forschung und Technologie, Bonn (F.R. 
Germany)). pp 269-282 of In Kernenergie und internationale 
Politik. Zur friedlichen Nutzung der Kernenergie. Kaiser, K.; Lin- 
demann, B. (eds.) (Deutsche Gesellschaft fuer Auswaertige Politik 
e.V., Bonn (F.R. Germany). Forschungsinstitut). Munich; Ol- 
eee _——* ). (In German) 
re 


International liability agreements, their development and 
problems are outlined in brief, their stage of ratification is 
discussed and proposals are made for their revision. 


7142 FRG's with regard to the peaceful uses of atomic 
energy. Kaiser, K. pp 451-470 of In Kernenergie und internationale 
Politik. Zur fiedlichen Nutzung der Kernenergie. Kaiser, K.; Lin- 
demann, B. (eds.) (Deutsche Gesellschaft fuer Auswaertige Politik 
e.V., Bonn (F.R. Germany). Forschungsinstitut). Munich; Ol- 
—— (1975). (In German) 

II refs. , 

In future, peaceful uses of atomic energy will be given more 
weight in the FRG, one explanation being German politics’ first 
aim: safeguarding safety. The precarious position between East and 
West, Europe's very dense population, and the FRG’s own demo- 
graphic structure result in the distribution of nuclear weapons - 
which might germinate from peaceful uses of atomic energy - 
being prevented as a special priority of German politics. As one of 
the world’s leading trading and industrial nations and as a country 
which in the past was the center of discussions on non-prolifera- 
tion, the FRG has a special function as a model and as a nation 
which might trigger off possible developments in this field. The 
FRG has succeeded in exercising an influence without possessing 
atomic weapons. However, the nuclear energy sector will also 
quickly gain importance with a view to providing energy. At the 
same time, the export of nuclear power plants and other nuclear 
products will become of greater importance. With this in mind it is 
obvious that the FRG carries a special responsibility concerning 
the development of nuclear energy on an international level 
without discrimination. 


7143 Nuclear and international organizations. Lin- 
demann, B. 419-449 of In Kernenergie und internationale 
Politik. Zur fiedlichen Nutzung der Kernenergie. Kaiser, K.; Lin- 
demann, B. (eds.) (Deutsche Gesellschaft fuer Auswaertige Politik 
e.V., Bonn (F.R. Germany). Forschungsinstitut). Munich; Ol- 
ao — (In German) 

refs. 


The historical perspectives of the international organiza- 
tions’ role concerning the development and spreading of the 
aceful uses of nuclear energy, taking into account the national 
interests within and towards these organizations, are portrayed. 
The difference in political status between the so-called nuclear and 
non-nuclear States, lodged in Articles I and Il of the Non-Prolifera- 
tion Treaty is an important factor. The effects so far of these dif- 
ferences in status on the interest of nuclear States to participate in 
organizations and on factors which might possibly lead to conflict 
between these two groups are presented. The author skirts the 
cooperation between organizations (international bureaucracies, 
group-formation of states). 


7144 Multilateral technical assistance in the field of nuclear 
energy. Schultze-Kraft, P. (International Atomic Energy Agency, 
Vienna (Austria)). pp 357-375 of In Kernenergie und interna- 
tionale Politik. Zur friedlichen Nutzung der Kernenergie. Kaiser, 
K.; Lindemann, B. (eds.) (Deutsche Gesellschaft fuer Auswaertige 
Politik e.V., Bonn (F.R. Germany). Forschungsinstitut). Munich; 
eee 1975). (In German) 
refs. 


Subjects dealt with briefly but in a clearly arranged way: (1) 
The nuclear techno as a conflict potential between indus- 
trial and developing countries, (2) form, principles, and fields of 
multilateral technical assistance, (3) program accomplishments 
of IAEA, other UN-organizations and regional organizations 
(NEA, COMECON), (4) comparison between multilateral and bi- 
lateral assistance, (5) critical review and proposals for improve- 
ment. 
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7145 Historical development of the peaceful use of nuclear 
energy. Haefele, W. (International Inst. for Applied Systems Analy- 
sis, Laxenburg (Austria)). pp 43-63 of In Kernenergie und interna- 
tionale Politik. Zur friedlichen Nutzung der ye = Kaiser, 
K.; Lindemann, B. (eds.) (Deutsche Gesellschaft fuer Auswaerti 

Politik e.V., Bonn (F.R. rmany). Forschungsinstitut). Munich; 
eee 1975). (In German) 

refs. 


The introductory remarks deal with America’s attempt to 
nationalize nuclear energy on the basis of the Baruch plan. It was 
not until the UN approved the ‘atoms-for-peace’ p that the 
way was paved for peaceful uses of nuclear energy while at the 
same time the program became a means of arms control. Further 
details which are dealt with are the development of nuclear ene 
as an element of European unification, cooperation between USA 
and Ew % problems of control of nuclear materials, and the 
Non-Proliferation Treaty. Finally, the problematic nature of eight 
international agreements which can be considered as non-prolifera- 
tion treaties is discussed. 

7146 Conventionalization of nuclear energy and the in 

politics. Distribution and control as a for 

conflict. Nerlich, U. (Forschungsinstitut fuer Internationale 

Politik und Wissenschaft, Stiftung Wissenschaft und Politik, 

Ebenhausen/Muenchen (F.R. Germany)). pp 107-150 of In Ker- 

nenergie und internationale Politik. Zur friedlichen Nutzung der 

Kernenergie. Kaiser, K.; Lindemann, B. (eds.) (Deutsche 

Gesellschaft fuer Auswaertige Politik e.V., Bonn (F.R. Germany). 
oe ee Munich; Oldenbourg (1975). (In German) 

refs. 

A crisis in the non-proliferation politics. The author gives an 
outline of the configuration of the nuclear policies up to the sixties 
and of the transition from the non-proliferation treaty to the oil 
crisis, and portrays the new nuclear policies illustrating the 
changed role of nuclear energy in the western industrial countries, 
the policies of exporting nuclear power plants (e.g. Iran and 
Egypt) and then introduces four new P iferation models: the 
economic (Egypt) and the diplomatic (Iran) model, the reprisal 
model (Israel and South Africa) and the political model (India, 
Brasil, Argentine). 


and influence of information in the field of 
. Bree, R. pp 377-387 of In Kernenergie und in- 
e Politik. Zur friedlichen Nutzung der Kernenergie. 
Kaiser, K.; Lindemann, B. (eds.) (Deutsche Gesellschaft fuer 
Auswaertige Politik e.V., Bonn (F.R. Germany). Forschungsin- 
eee Oldenbourg (1975). (In German) 
refs. 

Discussed in brief are: (1) Basic features of nuclear infor- 
mation, (2) dissemination of information (NSA), (3) wet 
and the state of international cooperation in this field (ENDS- 
EURATOM, INIS), (4) restrictive measures concerning the flow of 
information (holding back knowledge on purpose, inefficiency and 
lack of computers), (5) proposals for improving the information 
supply, (6) dissemination of information via ZAED in the FRG. 


Judicial of the nuclear licensing procedure. 
The selection and of the site. Butze, G. (Energie-Versor- 
pune Schwaben A.G., Stuttgart (F.R. Germany)). pp 53-57 of In 
ittes deutsches Atomrechts-Symposium. Referate und Diskus- 

sionsberichte. Koeln, F.R. Germany; Heymanns (1975). (In Ger- 
man) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

The author, citing examples for Baden-Wuerttemberg, is in 
favor of a standardized measure for the consolidation of nuclear 
licensing procedures in the highest state Bureaus. 


7149 Results of adjudicaion concerning the licensing of 
nuclear facilities. Fischerhof, H. (Frankfurt Univ. (F.R. Germany)). 
pp 19-31 of In Drittes deutsches Atomrechts-Symposium. Referate 
und Diskussionsberichte. Koeln, F.R. Germany; Heymanns (1975). 
- “is Ge i i law; Goetti 

tom 3. German ium on atomic energy law; ttin- 
gen, + eae (22 Get 1974). 

refs. 


A short but informative survey is eet on verdicts of 
the FRG 


the administrative courts delivered in up to now, and on 
pending administrative court proceedings according to section 7 of 
the Atomic Energy Act. 


7150 The question whether subsystems and components can 
be licensed. Groh, J. (Kraftwerk Union A.G., Offenbach (F.R. Ger- 
many)). pp 79-85 of In Drittes deutsches Atomrechts-Symposium. 
Referate und Diskussionsberichte. Koeln, F.R. Germany; 
Heymanns (1975). (In German) : 

From 3. German bay jum on atomic energy law; Goettin- 
gen, F.R. Germany (22 974). 
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It is only when legal ways are found to subject components 
and subsystems to a ial licensing procedure, cdepentinte of 
a concrete facility licensing procedure, that the power plant 
capacities which are required in the near future can be created. A 
short-term amendment to the Atomic Energy Act is not subjected 
to either technical or legal objections in this sense. For a com- 
ponents and subsystems licensing procedure to become fully effec- 
tive, there are several minimum requirements and conditions to be 
met. 


7151 The question whether _ and com can 
be licensed. Kraut, A. (Institut fuer Reaktorsicherheit der 
Technischen Ueberwachungs-Vereine e.V., Koeln (F.R. Ger- 
many)). pp 73-78 of In Drittes deutsches Atomrechts-Symposium. 
Referate und Diskussionsberichte. Koeln, F.R. Germany; 
Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

The requirement for a license for prefabricated su ms 
and components in subsequent licensing procedures has to be the 
preexamination of the construction plans, full supervision of all 
manufacturing steps, and complete documentation. When. desig- 
ning prefabricated components, attention ought to be paid that the 
most unfavorable site characteristics are being made the basis. In 
order not to make a certain state of techno immobile for a 
longer period, prefabricated components should only be accepted 
in an individual licensing procedure within a stipulated period, e.g. 
within 2 years, after the ting of preexamination-authorization. 
An indispensable precondition for licensing is the standardization 
of the assessment standards in the examinations which are needed 
for the licensing procedure. 


7152 Technical rules and regulations in the field of reactor 
safety. Kuhnt, D. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (F.R. Germany)). pp 107-116 of In Drittes deutsches 
Atomrechts-Symposium. Referate und Diskussionsberichte. Koeln, 
F.R. Germany; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, ~~ ew (22 Oct 1974). 

17 re 


It is stated that the conditions for licensing under section 7, 
sub-section (2), paragraphs 2 and 4 of the Atomic Energy Act are 
partly specified by technical rules and safety criteria. Rules cannot 
guarantee the protection of nuclear facilities against interference 
or other intervention by third persons by means of organizational 
measures, but they can protect the object by a particular type of 
construction. Establishing a comprehensive regulatory guide for 
safety engineering would lead to a standardization of nuclear 
power plants, which in turn would mean speeding up the licensing 
procedure. However, standardization in the interest of the operator 
and the manufacturer of nuclear power plants and its components 
should avoid creating worldwide hindrances in trade. 


7153 Judicial of the licensing ure. Lauer, G. 
(Preussische Elektrizitaets-A.G., Hannover (F.R. Germany)). pp 
47-52 of In Drittes deutsches Atomrechts-Symposium. Referate 
und Diskussionsberichte. Koeln, F.R. Germany; Heymanns (1975). 
(In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

A short account is given of the legal complex of problems 
which arise out of the licensing procedures according to section 7 
of the Atomic Energy Act and out of administrative court actions. 


7154 Shut-down and ownership of out-of-operation nuclear 
facilities subject to . Scharnhoop, H. (Muenster Univ. 
(F.R. Germany)). pp 63-72 of In Drittes deutsches Atomrechts- 
Symposium. Referate und Diskussionsberichte. Koeln, F.R. Ger- 
many; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, - sy (22 Oct 1974). 

19 refs. 


The questions are discussed whether the shut-down of a 
_ or the ——— of an oe tay facility requires a 
icense under section 7 of the Atomic Energy Act. The answers to 
these questions are recorded positively as a result. 


Publication of the announcement of two nuclear 
licenses for the construction of the nuclear power station at 
sburg. Riediger (Ministerium fuer Wirtschaft, Mittelstand und Ver- 
kehr Baden-Wuerttemberg, Stuttgart (F.R. Germany)). Bundesan- 
zeiger; 27: No. 219, 6(Nov 1975). (In German). 
Short communication only. 


7156 Public announcement, referring to the the 
Kernkraftwerk fiemen GmbH, Dortmund, ee oe tee for 
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the construction and operation of a nuclear power station with pres- 
surized-water reactor and natural-draught wet cooling tower in 
Hamm—Uentrop, district of Schmehausen. Ritter (Ministerium fuer 
Arbeit, Gesundheit und Soziales des Landes Nordrhein-Westfalen, 
Duesseldorf (F.R. Germany)); Witulski (Ministerium fuer 
Wirtschaft, Mittelstand und Verkehr des Landes Nordrhein-West- 
falen, Duesseldorf (F.R. Germany)). Bundesanzeiger; 27: No. 219, 
6(Nov 1975). (In German). 
Short communication only. 


7157 Topical problems of nuclear legislation in the United 
States. Patermann, C. (Botschaft der Bundesrepublik Deutschland, 
Washington, D.C. (USA)). Atomwirtsch., Atomtech.; 20: No. 12, 
622-625(Dec 1975). (In German). 

5 refs. 

The debates between the opponents and proponents of 
nuclear power in the United States extend right into the sector of 
federal legislation, as is shown by the large number of important 
draft bills now before Congress. Items of topical importance are, 
above all, the amendment to the Price-Anderson Act, the financing 
of Fo nagar in the licensing procedure, the demands for tempora- 
ry halts of nuclear power plant construction, and improvements in 
the licensing procedure. An outline is presented of current 
development and related legal nea under the special aspect 
of their impact on conditions in Europe. 


7158 The ‘TUeV-Leitstelle Kerntechnik’. A contribution to 
improving nuclear licensing procedures. Thoenes, H.W. (Rheinisch- 
Westfaelischer Technischer Ueberwachungs-Verein e.V., Essen 
(F.R. Germany). Technisches Untersuchungs- und Forschungszen- 
trum; Vereinigung der Technischen Ueberwachungsvereine e.V., 
Essen (F.R. Germany). TUeV-Leitstelle Kerntechnik). Tech. 
Ueberwach.; 16: No. 12, 369-374(Dec 1975). (In German). 

From Lectuse meeting: nuclear energy - the energy of today 
and tomorrow; Duesseldorf, F.R. Germany (4 Dec 1975). 

6 figs.; 10 refs. 

Among the various, sometimes contrasting aims to improve 
nuclear licensing procedures, optimal and effectively coordinated 
activities of the Technische Ueberwachungs-Vereine (TUeV) with 
its Institut fuer Reaktorsicherheit (IRS), consulted as experts under 
section 20 of the Atomic Energy Act, are in the future guaranteed 
by the newly established TUeV-Leitstelle Kerntechnik bei der 
Vereinigung der Technischen Ueberwachungs-Vereine (VdTUeV). 
Members of the TUeV-Leitstelle are the TUeV and the IRS which 
are active under section 7 of the Atomic Energy Act in the field of 
installations. The Leitstelle itself will not give exprts opinions and 
does not carry out examinations. It contributes with binding 
directives for its members to the target of proceeding in a uniform 
way concerning the kind and extent of experts opinions and the 
carrying-out of examinations. 


7159 Topical problems of nuclear law. Stucken, G. (Institut 
fuer Reaktorsicherheit der Technischen Ueberwachungs-Vereine 
e.V., Koeln (F.R. Germany)). Atomwirtsch., Atomtech.; 21: No. 1, 
46-47(Jan 1976). (In German). 

Short communication only. 


7160 Summary comparison of West European and U.S. 
licensing ulations for LWR's. Richardson, J.A. (Electrowatt). 
Nucl. Eng. Int.; 21: No. 239, 32-41(Feb 1976). 

Light water reactors built in Europe have more recently 
been designed according to European Standards rather than to the 
US NRC standards on which earlier designs were based. The ob- 


ctives of safety designs in Europe are identified. Requirements 
or containment; protection against external influences, i.e. 
earthquakes, aircraft, sabotage, act of war, winds, storms and 
floods; and radioactive discharge, are discussed. The only available 
sources of written regulations in Europe are those of West Ger- 
many. Direct comparisons are made between the safety criteria of 
nuclear plants in West Germany, i.e. the German Federal 
Republic, Federal Minister of the Interior (BMI) and Regulato 
Authority (RSK), and those of the USA. In each case the FR 
criterion is first summarised followed by the relevant U.S. regula- 
tions as exemplified in 10 CFR, Parts 20, 50, and 100 and latest 
NRC Regulatory Guides. Significant differences which are demon- 
strated in licensing regulation currently in force in Europe and the 
USA are then discussed. 


7161 Announcement of a safety regulation by the 
"Kerntechnischer Ausschuss’. Berg, J. (Bundesministerium des In- 
nern, Bonn (F.R. Germany)). Bundesanzeiger; 28: No. 22, 1-4(Feb 
1976). (In German). 

Safety requirements for LWR hoists, cranes, winches, crane 
oe. load lifting installations and fuel changing devices are 
isted. 
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7162 (NP—20969) Future of nuclear power in California. 
Blum, J.; Evans, P.; Hempel, L.C.; Katayama, N.; Maner, G.E.; 
Nakano, R.; Wolf, R. (Program in Public Policy Studies of the 
Claremont Colleges, Calif. (USA)). Oct 1975. . Program in 
Public Policy Studies of the Claremont Colleges, Claremont, CA 
$3.00. 

The prospects and problems for nuclear power on the na- 
tional scene are examined. The discussion covers the fuel cycle, 
reactor safety, waste management, and nuclear theft. The Califor- 
nia energy picture and the nuclear role in it are then discussed. 


7163 Do we need nuclear power plants. Bugl, J. (Brown, 
Boveri und Cie A.G., Mannheim (F.R. Germany)). pp 2-10 of In 
Aktuelle Themen zur Kernenergie. Mannheim, F.R. Germany; 
BBC (1975). (In German) 

11 figs.; 12 refs. 

This paper discusses resources of fossil primary energy and 
the demands made on them, the development of the energy de- 
mands, the role nuclear energy plays regarding the use of primary 
energy, nuclear energy as the supplier of heat. Further points of 
discussion are alternate energy sources like nuclear fusion, wind 
energy, and geothermal energy. 


7164 Energy situation as a factor of conflicts. Lantzke, U. 
(Nuclear Energy Agency, 75 - Paris (France)). pp 23-41 of In Ker- 
nenergie und internationale Politik. Zur friedlichen Nutzung der 
Kernenergie. Kaiser, K.; Lindemann, B. (eds.) (Deutsche 
Gesellschaft fuer Auswaertige Politik e.V., Bonn (F.R. Germany). 
Forschungsinstitut). Munich; Oldenbourg (1975). (In German) 

1 tab.; 16 refs. 

The rising energy demand is increasingly becoming an inter- 
national problem. How extensive the consequences of international 
conflicts can be is illustrated by the oil crisis. It changed the ener- 
gy policy, had a negative influence on the overall growth and price 
stability, enforced a change in the industrial structure, and exer- 
cised influence on the developing countries. This is followed by a 
prognosis on future development trends in the energy markets in 
which nuclear energy on the one hand plays a dominating role and 
on the other presents a considerable potential for conflict. 


7165 Main trends in the field of industrial utilization of 
nuclear energy. Lorenzen, H.P. (Bundesministerium fuer 
Forschung und Technologie, Bonn (F.R. Germany)). pp 85-105 of 
In Kernenergie und internationale Politik. Zur friedlichen Nutzung 
der Kernenergie. Kaiser, K.; Lindemann, B. (eds.) (Deutsche 
Gesellschaft fuer Auswaertige Politik e.V., Bonn (F.R. Germany). 
Forschungsinstitut). Munich; Oldenbourg (1975). (In German) 

2 tabs.; 17 refs. 

An inventory is made of the reactor and nuclear power 
plant types and uranium enrichment plants currently in operation, 
under construction and on order, the present situation interpreted, 
problems of cost comparisons are discussed and consequences 
drawn. Also mentioned are the problems of nuclear licensing 
—, and the limits of nuclear energy utilization are sug- 
gested. 


7166 Ruhr district-heating grid as predecessor of a supra-dis- 
trict heat transmission grid in West Germany. Schulte, H. 
(Steinkohlen-Elektrizitaet ALG. (STEAG), Essen (F.R. Germany)). 
Rohre, Rohrleitungsbau Rohrleitungstransp.; 14: No. 2, 84-87(Apr 
1975). (In German). 

2 figs.; 1 tab. 

In the Ruhr area a interconnecting network for super-re- 
gional district heating supply of towns and smaller industrial need 
is built. This interconnecting system is looked upon as a prelimina- 
ry step of a federal district heat network. The heat need of the 
Ruhr area is according to Steag approx. 11,400 Gcal/h, half of 
which can be connected to the network. The heating release ex- 
traordinarily improves the efficiency of the energy transfer in the 
werd plants. Besides this public economic success, the central 

eating supply provides a significant environmental improvement 
in large cities as the emission of pollutants can be reduced by im- 
proved and controlled combustion. 


7167 o—- of energy of the Federal Government. 
Engelmann, U. Energie; 27: No. 10, 42-46(Oct 1975). (In Ger- 
man). 

The lecture outlines the political and economic background 
of the energy concept and places a fundamental time schedule of 
the present energy policy ahead of brief analysis of the profitable- 
ness of the most important primary energy carriers of the BRD: 
pe of the energy supply in purposeful relationship to the 

litical economical costs and to competitiveness of the economy. 
e British north sea oil policy, the state securing of the pit coal 
transport, extension of nuclear energy utilization, s ization 
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of site selection of nuclear power plants as well as the attitude of 
the Federal Government to energy saving measures, receive special 
treatment. 


7168 Nuclear ves. Paskievici, W. 
(Ecole Polytechnique, Montreal, Quebec (Canada)). Ingenieur 
cans Se No. 310, 15-21(Nov 1975). (In French). 

refs. 

A review is given of the role of nuclear power on the world 
energy scene. Energy consumption and the penetration of nuclear 
energy is predicted through the year 2030. The Canadian nuclear 
scene is described. 


7169 Nuclear energy is 
No. 21, 672(Nov 1975). (In German). 
In order to meet the rising energy demand we have no cho- 
ice but to build nuclear power plants. This is the tenor of a recent 
memorandum of 28 renowned American scientists. Further the 
Energy Program of the Federal Government of Western Germany 
provides that by the year 1985 up to 45% of the electricity should 
be generated by nuclear power plants. More consideration is given 
to the public opinion. 


7170 Coupling of and heat in large cities. Mareske, A. 
(Berliner Kraft- und Licht (BEWAG)-A.G. (F.R. Germany)). 
Energie; 27: No. 11, 279-284(Nov 1975). (In German). 

8 figs.; 1 tab.; 12 refs. 

The electricity and heat supply of the cities Berlin, Ham- 
burg and Munich is analyzed. The types of power plants used in 
the FRG are discussed, and the electricity and heat demand trends 
are shown. Site problems for power plant blocks with power-heat 
coupling, and nuclear power plants with power-heat coupling are 
discussed as well as the costs of the types of plants compared. 


7171 Is the cost of nuclear energy underestimated. Thirict, 
Lucien (CEA, 75 - Paris (France). Dept. des Programmes). Rev. 
Gen. Nucl.; 1: No. 5, 349-355(Nov 1974). (In French). 

After an analysis of the main data determining the cost of 
nuclear power stations in the United States, the terms of the 
— as it is posed in France are discussed. The implications 
or the cost of nuclear energy of the evolution of the price of 
uranium and the value of plutonium are studied. Finally the possi- 
bilities of restraining investment thanks to different scaling savings 
which can intervene in the development of nuclear programs are 
analyzed. 


7172 Application of nuclear energy to district heating. 
Deuster, G. (Energieversorgung Oberhausen A.G. (F.R. Ger- 
many)). Fernwaerme Int.; 4: No. 6, 200-203(Dec 1975). (In Ger- 
man). 

2 figs.; 3 tabs.; 4 refs. 

The statements supplement the report on ‘General Problems 
of District Heating’ presented on the occasion of the Unichal con- 
gress in Paris by H.P. Winkens. Furthermore, a few congress re- 
ports are discussed which deal with the nuclear district heat 
supply, and the opinions of the authors of these reports are 
reproduced. 


7173 French programme (for nuclear __ electricity. 
Schneeberger, J.P. Sci. Tech. (Paris); No. 28, 41-43(Dec 1975). 
(In French). 

The main topics discussed during the meeting of the French 
nuclear electricity program are summarized: industrial aspects, 
flexibility of big units, production of both electricity and heat, fuel 
—_ reactors under development, site selection, operation and 

ety. 


7174 The influence of transport and <ooling systems, of power 
plant type and block size upon the cost of power in the case of long- 
distance transmission and generation. Birmelin, W.; Carl- 
sen, K.H. (Fichtner, Beratende Ingenieure fuer Energie- und Waer- 
mewirtschaft G.m.b.H. und Co. K.G., Stuttgart (F.R. Germany)). 
Energie; 27: No. 12, 325-333(Dec 1975). (In German). 

9 figs.; 12 tabs. 

A report is presented on the investigation by the General 
Directorate Energy on behalf of the Commission of the European 
Communities on site selection for power plants. For comparison 
the following cooling systems are considered: river water cooling, 
flow-off cooling, sea water cooling, wet and dry cooling. The result 
of the investigation is that, after satisfying some boundary condi- 
tions (e.g. good load rate, high power . waste 
heat removal) the advantages are clearly on the side of long- 
distance power transmission. 


7175 Nuclear power: the case for a long term policy. Hunt, 
S.E. (Aston Univ., Birmingham (UK)). Int. J. Environ. Stud.; 8: 
No. 4, 235-243( 1976). 


. Umsch. Wiss. Tech.; 75: 
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The present rapid expansion of the nuclear er program 
is based largely on slightly enriched thermal soamter tess with 
poor plutonium production, and could exhaust the rich uranium 
reserves well before the end of the century, while producing an in- 
adequate plutonium inventory for a future fast breeder program. A 
more ual expansion of the thermal reactor program based on 
‘near-breeder’ reactors would extend the rich reserves to the year 
2000 and build up an adequate plutonium inventory for a signifi- 
cant fast breeder p , with the possibility of introducing the 
thorium fuel cycle early in the 21st century. 


7176 Nuclear fuels policy. Report of the Atlantic Council's 
Nuclear Fuels Policy working ae. Washin; , DC; Atlantic 
Council of the United States (1976). 152p. $4.50. 

The purpose of the policy paper presented is to recommend 
the actions deemed necessary to assure that future US and other 
non-Communist countries’ nuclear fuels supply will be adequate to 
meet future energy demand. Taken together, the recommended 
decisions and actions form a nuclear fuels supply policy for the 
United States Government and for the private sector, and new 
areas of responsibility for the appropriate international organiza- 
tions in which the US participates. The principal conclusions and 
recommendations are that the US and the other industrialized non- 
Communist countries should strive for increased flexibility of pri- 
mary a fuel sources, and that a balanced energy strategy 
therefore depends upon the security of supply of energy resources 
and the ability to substitute one form of fuel for another. The sub- 
stitutability and efficient use of energy resources are enhanced by 
accelerating the supply and use of electricity. 


7177 EVA: computer program for statistical availability 
analyses of nuclear power stations. Szeless, A.; Moraw, G. 
(Kernkraftwerk-Planungsgesellschaft m.b.H., Vienna (Austria)). 
Atomwirtsch., Atomtech.; 21: No. 2, 82-84(Feb 1976). (In Ger- 
man). 

4 tabs.; 4 refs. Short communication only. 


7178 What criteria should now be applied in energy resource 
— . Puechl, K.H. Nucl. Eng. Int.; 21: No. 240, 56-57(Mar 
1976). 

Twenty years ago decisions on nuclear power were made on 
purely economic grounds. Little attention was given to public ac- 
ceptability, broad-scope cost/benefit analysis, environmental im- 
pacts, or conservation of resources. In the light of the significantly 
different situation that exists today, were the proper decisions 
made, and what should now be the basis for nod comparable 
analysis. Acknowledging that energy resource planning is extreme- 
ly complex, a logical approach is suggested that provides a more 
meaningful basis for public choice and decision-making. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 6666, 6690 


(K-OP—187(Rev.1)) Fuel Cycle Requirements Code 
(FLYER). Summary report. Gift, E.H.; Goode, W.D. (Oak Ridge 
Gaseous Diffusion Plant, Tenn. (USA)). 9 Sep 1976. Contract W- 
7405-eng-26. 8p. Dep. NTIS $3.50. 

Planning for, and the analysis of, the fuel requirements of 
the nuclear industry requires the ability to evaluate contingencies 
in many areas of the nuclear fuel cycle. The areas of nuclear fuel 
utilization, both uranium and plutonium, and of separative work 
requirements are of particular interest. The Fuel Cycle Require- 
ments (FLYER) model has been developed to provide a flexible, 
easily managed tool for obtaining a comprehensive analysis of the 
nuclear fuel cycle. The model allows analysis of the interactions 
among the nuclear capacity growth rate, reactor technology and 
mix, and uranium and plutonium recycling capabilities. The model 
was initially develo as a means of analyzing nuclear growth 
contingencies with particular emphasis on the uranium feed and 
separative work requirements. It served to provide the planning 
group with analyses similar to the OPA’s NUFUEL code which has 
only recently become available for general use. The model has 
recently been modified to account for some features of the fuel 
cycle in a more explicit manner than the NUFUEL code. For in- 
stance, the uranium requirements for all reactors installed in a 

iven year are calculated for the total lifetime of those reactors. 
These values are cumulated in order to indicate the total uranium 


committed for reactors installed by ~ oe of the cam- 
e 


paign. Similarly, the interactions in the of the fuel cycle 
are handled ifically, such as, the impacts resulting from limita- 
tions on the industrial ity for reprocessing and mixed oxide 
fabrication of both light water reactor and r fuels. The prin- 
cipal features of the modified FLYER code are presented in sum- 
mary form. 
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7180 Aspects of tonium in thermal reactors. 
Pickert, F.K.; Zech, H.J. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer ey rman Systemanalyse). Atomwirtsch., 
Atomtech.; 21: No. 1, 27-30(Jan 1976). (In German). 

A panel which the IAEA had invited to attend in the 
Nuclear Research Centre Karlsruhe dealt with the worldwide situa- 
tion of plutonium recycling in thermal reactors. The results of the 
reports from the various countries concerning programs, ten- 
dencies, questions of technology, and economy are the background 
of the surveys and statements in the article. 


7181 problems. Report on the inter- 
national Al at Stockholm. Braatz, U. 
(Vereinigung Deutscher Elektrizitaetswerke e.V. (VDEW), Frank- 
furt am Main (F.R. Germany)). Atomwirtsch., Atomtech.; 21: No. 
2, 84-85(Feb 1976). (In German). 

The article presented reports on the international AIF/SAF 
conference ‘The nuclear fuel cycle’ which was held in Stockholm 
from 28th - 31st Oct 1975. The conference dealt mainly with the 
problems of uranium supply, providing sufficient capacities for en- 
richment, and creating waste disposal systems. Official views of 
these fuel cycle problems were presented in the form of state- 
ments. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 7354 


7182 Production of synthetic natural gas (SNG) from pit coal 
by a combined auto-allothermic steam tion. Buch, A. Ener- 
gie; 27: No. 12, 339-342(Dec 1975). (In German). 

2 figs.; 2 tabs. 

The steam gasification of pit coal requires temperatures 
which cannot yet be reached with the present state of HTGR 
technology for material technical reasons. The use of nuclear heat 
thus remains limited to some fields of application outside the gasi- 
fier, which are specified. The production costs of synthetic natural 
S from autothermal gasification on the one hand, and from com- 

ined auto-allothermal gasification on the other hand are calcu- 
lated considering the heat price of pit coal and of the selling price 
of electrical energy and are compared. 


7183 Japan warms to nuclear steelmaking. Hicks, P.; Con- 
stant, N. New Sci.; 70: No. 996, 124-125(15 Apr 1976). 

Japanese researchers expect to have their first experimental 
nuclear steel works on stream by 1990 - with full-scale commercial 
operations commencing in the year 2000. A schematic diagram of 
the steel system currently under development in Japan is shown 
from which it is seen that the helium coolant leaves the reactor 
with a temperature of 1000°C and a pressure of 40 atmospheres at 
the outlet of the furnace. Although it is more economical for this 
heat to be pumped direct to the heat-utilising system, an inter- 
mediate heat exchanger has been adopted to enhance the safety 
aspect. It is considered that this method also offers significant en- 
vironmental advantages. It will be possible to establish these new 
steel industries in previously unconsidered or unfavourable sites. 
The possibilities of exporting plant abroad and locating it particu- 
larly in third world countries close to ore supplies are discussed. 


Transport of chem bonded nuclear in a 
closed cycle wth special consideration To ve . Os- 
‘ae! . (In 


Tey 
sami, S. Brennst.-Waerme-Kraft; 28: No. 7, 286-289(Jul 1976) 
German). 

The article describes the utilization of nuclear energy in the 
form of nuclear long-distance energy. Heat produced by nuclear 
fission is bonded to a reversible chemical reaction (cracking gas) 
which releases the heat at the place of consumption by catalytic 
transformation. The article deals in particular with the process of 
methane cracking/methanization, the disconnection of the energy 
by the methanization process and the decisive role of the 
methanization catalyzers. 


NUCLEAR REACTOR TECHNOLOGY 


7185 Nuclear power. Patterson, W.C. Harmondsworth; Pen- 
guin (1976). 304p. 

A brief account of nuclear fission (in particular, the fission 
of U-235 and Pu-239 by neutrons) is presented, and the basic prin- 
ciples of nuclear power reactor and operation. The main 
reactor types in use or being developed for the production of 
nuclear power are described. An account is given of associated 


ERA VOL. 2, NO. 4 


operations, e.g. uranium production and enrichment of the U-235 
isotope; heavy water production; nuclear fuel fabrication, trans- 

rt, and reprocessing; radioactive waste management. A chapter 
is directed at the effect of nuclear fission on the community, espe- 
cially through the explosions of atomic weapons and radioactive 
fallout, but including the effects of reactor and other operational 
accidents. The toxic and radiation hazards of plutonium are also 
considered. The economics of nuclear power production are 
discussed and the implications of the rapid growth of nuclear pro- 
grammes throughout the world are reviewed. An annotated list of 
additional sources is included. 


THEORY AND CALCULATION 


7186 (LA-NUREG—6336-MS) Cross-section methodology in 
SIMMER. Soran, P.D. (Los Alamos Scientific Lab., N.Mex. 
= May 1976. Contract W-7405-Eng-36. 17p. Dep. NTIS 


The cross-section methodology incorporated in the 
SIMMER code is described. Data base for all cross sections is the 
ENDF’/B system with various progressing computer codes to group 
collapse and modify the group constants which are used in 
SIMMER. Either infinitely dilute cross sections or the Bondarenko 
formalism can be used in SIMMER. Presently only a microscopic 
treatment is considered, but preliminary macroscopic algorithms 
have been investigated. 


7187 Location of a boiling noise source by noise analysis 
techniques. Cybula, G.J.; Harris, R.W.; Ledwidge, T.J. (Australian 
Atomic Energy Commission, Lucas Heights). Proc. Inst. Radio 
Electron. Eng. Aust.; 35: No. 10, 310-316(Oct 1974). 

It is shown how the analysis of signals obtained from vibra- 
tion sensors mounted on the outside of an experimental setup can 
yield information about the noise sources causing the vibration. 
The particular case considered is boiling noise and its onset. The 
position at which boiling occurred was determined using noise 
analysis techniques. A computer simulation showed that both 
dispersion, which occurs in the propagation of sound waves in a 
bounded metal structure and frequency deviation, cause a degrada- 
tion of the cross-correlogram; therefore signal preprocessing is 
required. This method was developed as part of an investigation of 
heat transfer phenomena in annular nuclear fuel elements. 3 refs. 


7188 Nelineinaya dinamika yadernykh reaktorov (analiz 
metodamie A. M. Lyapunova). (Nonlinear dynamics of nuclear reac- 
tors (Analysis by the A. M. Lyapunova method)). Gorbunov, V.P.; 
Shikhov, S.B. Moscow; Atomizdat (1975). 116p. 

The book consists of two parts. The first part considers 
generalized problems in the application of the methods of the non- 
linear stability theory of A. M. Lyapunov to various distribution 
models of the dynamics of nuclear reactors based on delayed 
neutrons with a simple representation of the inverse relationship 
with temperature. In the second part the methods of A. M. Lyapu- 
nov in their present-day state are applied to investigating the sta- 
bility of the solutions of a point model of the dynamics of nuclear 
reactors. 2 figs., 35 refs. (SJR) 


7189 Problems of heat transfer in fuel rods in reactor dynam- 
ics. Brosche, D. (Bayernwerk A.G., Muenchen (F.R. Germany)). 
Atomwirtsch., Atomtech.; 20: No. 10, 513-514(Oct 1975). (In Ger- 
man). 

From Meeting of the Kerntechnische Gesellschaft im DAtF; 
Bensberg, ‘—? Germany (12 Mar 1975). 

5 refs. 

The time and local temperature behavior of a reactor fuel 
rod depends on the coolant state and on the heat transport in the 
fuel rod as well as on the nuclear heat production and the heat 
transfer from the cladding tube surface to the coolant. The heat 
transport in the fuel rod consists of the thermal conduction in the 
fuel rod material (fuel and cladding tube) and of the heat transfer 
from = fuel over the gas gap to the cladding tube (gap heat 
transfer). 


7190 PP gt dregeana sayy ytrown neigh 
— rod performance computer codes. Lassmann, K. 
(Technische Hochschule Darmstadt (F.R. Germany). Fachgebiet 
Reaktortechnik). Atomkernenergie; 27: No. 1, 41-45(1976). (In 
German). 

5 figs.; 4 refs. 

All inte fuel rod —_—y~ computer codes which 
take detailed fuel rod modelling into account are based on one- 
dimensional mechanical descriptions. Axial friction forces between 
cladding and fuel are neglected in most codes and are considered 
only in few codes in a very simplified matter. A method is 
described which gives a much better calculation of the friction 
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forces in fuel rod performance computer codes. The accuracy of 
the method is compared with a spatial two dimensional theory of 
Fabian. The agreement is very good. For numerical evaluation only 
very little computational time is needed. The application of the 
method to a real fuel rod shows that the influence of these friction 
forces on fuel rod mechanics is large. Inte 
formance computer codes which do not take forces into ac- 
count are incomplete from the view of the mechanical description. 


7191 Non-linear response of point-reactors to stochastic in- 
= Akcasu, Z.A. (Michigan Univ., Ann Arbor (USA). Dept. of 

uclear Engineering); Karasulu, M. Ann. Nucl. Energy; 3: No. 1, 
11-18(1976). 

Statistical properties of the non-linear response of a point 
reactor to a white Gaussian reactivity insertion and an external 
source are investigated through the general Fokker-Planck theory 
for linear systems with random coefficients. The autocorrelation 
function and power spectral density of the reactor power are ob- 
tained, and the effect of non-linearities on the corner frequencies 
is discussed. The response to a Gaussian (not necessarily white) 
reactivity insertion and an arbitrary neutron source is con- 
sidered in the absence of delayed neutrons. 


7192 Mutual shielding effects in the interaction of **U-™U 
and **{j-°Py, Santamarina, A. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service d'Etudes des 
Reacteurs et de wou6}g Appliquees). Ann. Nucl. Energy; 3: 
No. 1, 1-9(1976). (In French). 

Some results concerning mutual shielding calculations are 
pune. =U to *U and **U to ™*Pu interactions were studied 
‘or the fissile isotope enrichments between 0 and 4%. The resolved 
cross sections of fissile isotopes were calculated for 20 and 
1000°C. The study of the mutual shielding effect, in a heterogene- 
ous cell of volume ratio 2, was performed for three fuel rod radii r 
= 0,2, 0,5 and 2 cm. A second study of the Doppler effect on the 
resonance overlap was performed on a homogeneous medium 
equivalent to the usual PWR lattices. This effect was found to be 
appreciable. 


7193 Reactor core fuel management. Silvennoinen, P. New 
York; Pergamon Press (1976). 267p. $17.00. 

A textbook is presented which is intended to provide basic 
information on reactor core fuel management for use by core 
analysts and fuel engineers in the nuclear power industry. The con- 
tents are presented under the following chapter headings: concepts 
of reactor physics, neutron diffusion, core heat transfer, reactivity, 
reactor operation, variables of core management, computer code 
modules, alternative reactor concepts, methods of optimization, 
and general system aspects. (DG) 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 6743, 7120, 7121, 7122, 7123, 
7124, 7125, 7140, 7475, 7597, 7661 


(GA-A—14006) MODSAP: a modified version of the 
— = IV for the static and dynamic 
response of linear and nonlinear structures. Johnson, J.J. 
(General Atomic Co., San Diego, Calif. (USA)). Jun 1976. Con- 
tract E(04-3)-0167-PRJ-51. vp. . NTIS $9.00. 
MODSAP is a modified and omens version of the pro- 
= SAP-IV originally developed at University of California, 
tkeley. MODSAP contains additional finite elements, time in- 
tegration operators, and other options for user convenience. In ad- 
dition, MODSAP permits the economical analysis of structures 
with localized nonlinearities. The report is divided into three parts. 
The first part presents the construction of the p » an over- 
view of the analysis capabilities, the finite element library, and the 
numerical techniques used. References are included for further 
details. The second part of the discusses several sam 
problems. The last part of the report is a series of ndices in- 
cluding the user’s manual and detailed discussions of the theory 
for many of MODSAP’s features. 


7195 (LA—6395-MS) Fitting beta distributions in 
a set of Waterman, M.S.; 

H.F.; Waller, R.A. (Los Alamos Scientific Lab., N.Mex. 
(USA). Jun 1976. Contract W-7405-ENG-36. 25p. Dep. NTIS 


Two extensive sets of tables are provided for use in fitting 
beta prior distributions when conducting Bayesian reliability 
—_ based on success/failure lifetest data. The first table gives 
the beta parameters ing to i values of the 


ior 95th percenti the beta distribution. 


ior mean and the 
The second table gives the beta parameters corresponding to 


fuel rod per- 
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prespecified values of the prior mean and the prior Sth percentile 
of the beta distribution. “ 4 “a 


7196 (ORNL/SUB—2203-4) stress analysis of 
the attachment region of shells with attached nozzles. 
Part 2c. Radial nozzle: 7.875 OD; 7.500 in. ID; zero penetra- 


tion. Maxwell, R.L.; Holland, R.W.; Kanianthra, J.N. (Tennessee 
Univ., Knoxville (USA). Y= of Mechanical and Aerospace En- 
ineering). 15 Jun 1976. tract W-7405-eng-26;NRC-INA-40- 
95-75. 155p. Dep. NTIS $6.75. 
For Oak Ridge National Lab., TN. 
Stress data and the various stress vs. profile curves for tests 
conducted on a steel hemisphere with a radially attached cylindri- 
cal nozzle are presented. 


Nukleartechnik - Komponenten und Anlagen. (Nuclear 


7197 
oon - and components). Tanner, F. Mannheim, F.R. 
a ({nd}). 7p. (In German). 

1 : 


5 2 tal 

In » be areas of nuclear engineering, BBC has gained com- 
prehensive knowledge and experience which are available to the 
customers interested in nuclear power stations. The article 
describes problems and solutions in the field of control rods, coo- 
lant gas circulators and other plant components; in addition, some 
= the manufacturing facilities required for nuclear components are 

iscussed. 


7198 Industrial application of acoustic emission testing. Eisen- 
blaetter, J. (Battelle-Institut e.V., Frankfurt am Main (F.R. Ger- 
many)). pp 222-253 of In Schallemission. Anwendung bei der Un- 
tersuchung, Pruefung und Ueberwachung metallischer Werkstoffe. 
Oberursel, F.R. Germany; DGM (1974). (In German) 

The paper deals with applications of the acoustic emission 
analysis which may become interesting for industrial utilization. 
Especially described are the failure detections in large pressure 
vessels and the weld control during the welding process. 


7199 VGB-Richtlinien fuer die Planung, Bestellung und Ab- 
nahme von Ventilatoren fuer Dampferzeuger/Reaktoren. (VGB 
guidelines for planning, ordering and acceptance of ventilators for 
steam ts reactors). Essen, F.R. Germany; VGB- 
Dampftechnik (1974). 64p. (In German). 

14 .; 40 refs. 


The guidelines presented serve the purpose of having a stan- 
dardizing effect on ventilator planning, delivery, and guarantee 
conditions for the orderer as well as the supplier, and thus lead to 
facilitating order and delivery transactions. Furthermore, the 
guidelines are to pave the way for successful cooperation among 
everybody involved concerning the choice of ventilator (control, 
erosion, pollution, sound radiation, ect.) for a particular type of 
steam generating plant. Prereqisites for realizing this include com- 
prehensive data on the purpose of the ventilator. The guidelines in- 
clude installation of the ventilation, giving proof of properties 
guaranteed, and liability in case of defects. Nature and extent of 
the deliveries and the rvation of the guarantee terms are to be 
stipulated in such a way that differences of opinion at a later stage 
between orderer and supplier concerning the fulfilment of the 
delivery are to be excluded as far as possible. Questions which are 
to be agreed wu) between manufacturer and orderer by adjusting 
to special conditions or conditions relating to a special enter- 
prise are pointed out. 


7200 Untersuchung ueber ae. Realisierbarkeit oo => 
—— gusseisernen Reaktordruckbehaelters. A . 
(Investigation into the feasibility of a cast iron reactor 
vessel. 2). Hofmann, W.; Kaltenhaeuser, A.; Stahl, W.; 
Vie gs, J. (comps.). Duesseldorf, F.R. Germany; Ministerium fuer 
Wirtschaft, Mittelstand und Verkehr des Landes Nordrhein-West- 
falen (Jun 1974). 164p. (In German). 
30 figs.; 9 tabs. 
on the study of the feasibility of a prestressed cast 
iron reactor pressure vessel for a gas-cooled high temperature 
reactor with a power of 300 MWe, similar concepts for high tem- 
rature and light water reactors with powers of 1,000 to 1,200 
MWe are investigated. In addition to the investigation on the feasi- 
bility regarding mechanical, thermal, and nuclear stresses, the 
pare oy om tasks as well as the development program are worked 
out with time and cost estimates. 


7201 Mechanical problems 

turbines. Large steam turbine manu 

customer needs for electric powe 

France, 92 - Courbevoie. Service Etudes et Projets Thermiques et 

Nucleaires). Rev. Fr. Mec.; No. 53, 11-21(1975). (In French). — 
From Cycle of information conferences on the mechanical 

BONG in turbomachines, steam and gas turbines; Paris, France 

20 Nov 1974). 





738 ERDA ENERGY RESEARCH ABSTRACTS 


The needs in large steam turbines for electric power are ex- 
amined. The choices and decisions made by the utility about the 
equipment are dealt with after considering the evolution of power 
demand on the French network. These decisions and choices 
mainly result from a technical and economic optimization of 

roduction equipment: choice of field-proven solutions, trend to 
lower steam characteristics, trend to higher output of the units (i.e. 
size effect), spreading out standardization of machines and com- 
ponents (policy of technical as well as technological levels, i.e. 
mass production effect). The requirements turbine manufacturers 
have to meet may fall in two categories: on one side: gaining ex- 
perience and know-how, capability of making high quality experi- 
ments, output capacity, maintaining a high efficiency level; on the 
other side: meeting the technical requirements related to the con- 
tracts. Among these requirements, one can differentiate those deal- 
ing with the service expected from the turbine and that resulting in 
the responsibility limits of the manufacturer and those tending to 
gain interchangeability, to improve availability of the equipment, 
to increase safety, and to make operation and maintenance easier. 


7202 Future development of large steam turbines. Chevance, 
A. Rev. Fr. Mec.; No. 53, 23-30(1975). (In French). 

From Cycle of information conferences on the mechanical 
problems in turbomachines, steam and gas turbines; Paris, France 
(20 Nov 1974). 

An attempt is made to forecast the future of the large steam 
turbines till 1985. Three parameters affect the development of 
large turbines: 1) unit output; and a 2000 to 2500MW output may 
be scheduled; 2) steam quality: and two steam qualities may be 
considered: medium pressure saturated or slightly overheated 
steam (light water, heavy water); light enthalpie drop, high pres- 
sure steam, high temperature; high enthalpic drop; and 3) the 
quality of cooling supply. The largest range to be considered might 
be: open system cooling for sea-sites; humid tower cooling and dry 
tower cooling. Bi-fluid cooling cycles should be also mentioned. 
From the study of these influencing factors, it appears that the 
constructor, for an output of about 2500MW should have at his 
disposal the followings: two construction technologies for inlet 
parts and for high and intermediate pressure parts corresponding 
to both steam qualities; exhaust sections suitable for the different 
qualities of cooling supply. The two construction technologies with 
the two steam qualities already exist and involve no major develop- 
—_— But, the exhaust section sets the question of rotational 
speed. 


7203 Ultrasonic B-scan inspection system for nuclear reactor 
pressure vessels using compound scanning. Sasaki, S. (Hitachi Ltd., 
Ibaraki (Japan). Hitachi Research Lab.); Kanda, K.; Tadauchi, M.; 
Hayashi, T.; Fujimoto, H.; Ito, H. pp 1-6 of In Periodic inspection 
of pressurized components. A conference arranged by the Applied 
Mechanics Group and the Nuclear Energy Group of the Institution 
of Mechanical Engineers, London, 4-6 June 1974. London; 
Mechanical Engineering Pub. for Institution of Mechanical En- 
gineers (1975). 

From Conference on periodic inspection of pressurized 
components; London, UK (4 Jun 1974). 

The remote ultrasonic inspection system for nuclear reactor 
pressure vessels described employs a B-scan representation method 
by compound scanning techniques and makes it possible to display 
the acoustic sectional image of the inspected portion. The com- 
pound scanning consists of ‘sector scan’ and ‘traversal scan’ of ul- 
trasonic beam performed using variable angle probe. Several types 
of numerically controlled manipulators are developed to inspect 
the following portions of vessels from the outside: (1) shell weld, 
(2) nozzle to safe end weld, (3) nozzle to shell weld and (4) noz- 
zle inner radius. Some experimental results obtained by operating 
the above system are also described. 


7204 Spannbeton-Reaktordruckbehaelt 
(Instrumentation of prestressed concrete reactor pressure vessels). 
Nemet, J.; Angeli, R. Berlin, F.R. Germany; Ernst (1975). 27p. (In 
German). 

45 figs.; 4 refs. 

The problem of PCRV instrumentation at elevated concrete 
temperature has been investigated. Temperature, strain, and stress 
gauges were selected and tested in a laboratory and in the 
concrete structure. From the test results possibilities for the mea- 
— of strains and stresses at elevated temperatures were 

erived. 





Instrumentierung. 


7205 The assessment and assurance of pressure vessel relia- 
bility. Nichols, R.W. (UKAEA Reactor Group, Risley). Proc. Inst. 
Mech. Eng. (London); 189: No. 47, 391-404( $75). 

11. John Player lecture. 

The factors involved in assessing the reliability of pressure 
vessels, drawing extensively upon the developments which have 
arisen from applications in the nuclear industry, are discussed. Ex- 
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isting assessments of reliability and operational behavior highlight 
some improvements which could result from more detailed design 
assessments especially with respect to stress ——. stress 
transients, and the significance of defects. Additionally the con- 
tributions to reliability made by fabrication and materials technolo- 
y, inspection and quality assurance, and post operational surveil- 
ance are critically examined. The use of such data in synthesizing 
a reliability assessment is discussed noting the problems of 
establishing statistical confidence levels and highlighting those 
areas where further evidence would produce significant advances 
in quantifying reliability assessments. 


7206 Effect of neutron irradiation on weldable heat treating 
steels for nuclear reactor pressure vessels. Pachur, D.; Sievers, G. 
(Kernforschungsanlage, Juelich, Ger.). Stahl Eisen; 95: No. 2, 45- 
50(16 Jan 1975). (In German). 

The effect of neutron irradiation (10, 5X10"*, and 10° 
n/sq cm) at 300° and 400° C was investigated on Mn-Ni-Mo and 
Ni-Cr-Mo type structural steels with and without vanadium. Ten- 
sile properties and the ductile-brittle transition temperatures were 
determined on specimens of the base metal, weld deposit, and 
heat-affected zone. Transition temperature was found to be a 
better indication of the irradiation effect than yield or tensile 
strength. Results are plotted. 


7207 Erection device for nuclear reactors. Boczek, W. Ger- 
man(FRG) Patent 2,339,669/A/. 27 Feb 1975. 15p. (In German). 

5 figs. Available from ZAED. 

The assembly and crane unit, respectively, can be used in 
the erection of the reactor plant proper and in operation jobs. It 
meets the safety requirements under which cables must be installed 
in duplicate. The device mainly consists of two cable drums, power 
transmissions and hoists with one cable each for a certain load. A 
variable transmission with exchangeable wheel pairs sets various 
lifting speeds. One of the power transmission can be coupled with 
the variable transmission by a driving connection with exchangea- 
ble shafts of different lengths. A common motor is provided for 
the hoists. A rigid connection covering various distances connects 
the two hoists. Moreover, there is a cable equalizer with an adjust- 
ry device, e.g., a spring or a lever mechanism, for one of the ca- 

es. 


7208 Erection system for nuclear reactors. Boczek, W. Ger- 
man(FRG) Patent 2,346,226/A/. 27 Mar 1975. 1Sp. (In German). 

4 figs. 

The erection and crane device, respectively, can be em- 
ployed as a hoisting device in erecting reactor plants and in plant 
operation, the cables being designed with a double safety factor. 
The system mainly consists of two cable drums, two hoists with 
power transmissions and cables for the load, one variable transmis- 
sion for setting various lifting speeds for the two hoists, one driving 
connection between at least one of the power transmissions of the 
hoists and the variable transmission, one common motor for the 
two hoists, and a rigid connection between the hoists. This connec- 
tion and the driving connection can be varied in length. Moreover, 
there is an optional variable cable equalization system for one or 
both hoists to achieve double safety and uniform loading of the ca- 
bles. For this purpose, both cables may also be run over one com- 
mon load flask and one or both cable pulleys. 


7209 Control system for a series of predetermined steps, espe- 
cially for the motion of the airlocks of reactor vessels. Takei, 
Kiyomi; Takahashi, Katsumi; Kanazawa, Kazuo. (to Ishikawajima- 
Harima Heavy Industries Co., Ltd.). German(FRG) Patent 
2,364,434/A/. 17 Jul 1975. 37p. {In German). 

10 figs. 

The control and driving mechanism is used to open and 
close a double pressure door lock system. The driving mechanism 
is equipped with several rods or driving rods functionally con- 
nected with various mechanisms such as a lever arrangement with 
a control follower. They are controlled by a cam disk. The cam 
disk in turn is rotated by a single hand wheel acting through a 
suitable reduction gear in such a way that the steps needed to 
open a pressure door occur sequentially. Erroneous opening of 
more than one pressure door at the same time is impossible. In 
emergencies or disasters, however, the opening mechanisms of 
both pressure doors can be coupled. There is a damping device at 
the bottom ends of each of the frame joint arm shafts to absorb 
pressure shocks. 


7210 Nuclear reactor. Dorner, H.; Michel, E. (to Siemens 
AG). German(FRG) Patent 2,326,907/B/. 2 Oct 1975. 4p. (In 
German). 

2 figs. 

A nuclear reactor pressure vessel is described to which a 
rigid supporting cylinder is fixed which rests with its supporting 
surface on another such supporting surface of a cylindrical sup- 
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port. The support consists of coolable segments and the supporting 


cylinder is fixed at the lower end of the pressure vessel. pur- 

of the invention is to extensively avoid heat stresses and to 
maintain the centralization and guiding of the vessel with heat mo- 
tion. 


7211 Theories of fission behaviour. Dias, J.W.C. 
(Companhia Brasileira de Tecnologia Nuclear, Rio de Janeiro 
(Brazil). Diretoria de Tecnologia e Desenvolvimento); Merckx, 
K.R. Ann. Nucl. Energy; 3: No. f 41-53( 1976). 

A review is presented of the theoretical developments and 
experimental evidence that have helped to evolve current models 
used to describe the behavior of inert fission gases created during 
the irradiation of reactor fuel materials. The sicoamane which are 
stressed relate primarily to steady state behavior of fuel elements 
but are also relevant to an understanding of transient behavior. 
The processes considered include gas atom solubility; gas atom dif- 
fusivity; bubble nucleation; and bubble growth by bubble 
coalescence. 


7212 Limit analysis of cylinder-cylinder intersections sub- 

to internal pressure. Biron, A.; Courchesne, A. (Ecole 
Polytechnique, Montreal, Quebec (Canada)). Nucl. Eng. Des.; 36: 
No. 1, 68-80(Jan 1976). 

The problem of lower bound computations for tee connec- 
tions under internal pressure and other loadings is examined. It is 
shown that the requirements of the lower bound theorem of limit 
analysis have not been satisfied in some recent publications. A new 
approach is briefly described and the difficulties inherent in the 
proper determination of a lower bound are discussed. 


7213 Dynamic spatial response of a heat exchanger tube with 
intermittent baffle contacts. Rogers, R.J.; Pick, R.J. (Waterloo 
Univ., Ontario (Canada). Dept. of Mechanical Engineering). Nucl. 
Eng. Des.; 36: No. 1, 81-90(Jan 1976). 

Flow-induced vibration in heat exchanger tubes can result in 
fretting wear at the baffle supports and subsequent tube failure. As 
one step in correlating the random flow excitation to the rate of 
fretting wear, this paper presents a dynamic finite element 
technique for predicting the motions and baffle contact forces of a 
single heat exchanger tube. Using a modal superposition approach, 
the modal equations of motion are generated and numerically in- 
tegrated. The predicted results are compared with experimental 
data for both planar and spatial vibration of harmonically excited 
cantilevered beams with a clearance support at the free end. 


7214 Stability of stiffened plates using high precision finite 
elements. Shastry, B.P.; Venkateswara Rao, G.; Reddy, M.N. 
(Structural Engineering Division, Vikram Sarabhai Space Centre, 
Trivandrum, India). Nucl. Eng. Des.; 36: No. 1, 91-95(Jan 1976). 

High precision finite elements for both thin plate and stif- 
fener are developed in this paper to analyze the stability of thin 
plates subjected to arbitrary membrane loading with arbitrarily 
oriented stiffeners. Application of these elements to some complex 
stability problems show high accuracy with a relatively coarse 
finite element mesh. For all the problems considered the predicted 
critical loads are accurate upper bounds 


7215 Phenomenological theory of subcritical creep crack 
growth in a cylindrical vessel weakened by an axial part-through 
crack. To, K.C. (South of Scotland Electricity Board, Glasgow 
(UK)). Int. J. Pressure Vessels Piping; 481° me 2008. 

A phenomenological theory of subcritical creep crack 
growth is formulated for materials with large creep exponent. The 
subcritical crack growth is shown to be mainly controlled by the 
average net section stress and the plastic deformations in the 
vicinity of the crack tip. Plastic zone size is evaluated by consider- 
ing the effects of relaxation on the plastic stress singularity at the 
crack tip for a power hardening material. The theory has been ap- 
plied to a cylindrical vessel weakened by an axial part-through 
crack. The predicted rupture behavior compares favorably with 
published creep rupture tests on 9Cr 1Mo steel tubing pressurised 
at 550°C. The concept of flaw size stress is introduced and is used 
in failure mode prediction. Failure will be by breakage or leakage, 
depending on the relative values of flaw size stress and material 
yield stress. 


7216 Surface cleanness and protection against cor- 
rosion of non-corrosive steel ies tf cae plant. Herbsleb, G. 
(Mannesmann-Forschungsinstitut G.m.b.H., Duisburg (F.R. Ger- 
many)). VGB Kraftwerkstech.; 56: No. 1, 29-33(Jan 1976). (In 
German). 

For non-corrosive chromium-nickel steel tubes for nuclear 
plants the requirements are seen to be surface cleanness, tempora- 
Ty protection against corrosion, and preservation in relation to the 
— chemical corrosion characteristics of this type of material. 

formation of a thin, nonporous passive oxide coating, which 
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when my or impaired reforms quickly, protects this metal 
against attack from atmospheric corrosion and M4 the case of a cor- 
responding alloy compound also against chemical reactions. 


7217 Recent results in radiation damage dosimetry. 
Schneider, W. a Juelich G.m.b.H. (F.R. Ger- 
many). Zentralabteilung rennelement- und Bestrahlung- 
stechnologie). Atomwirtsch., Atomtech.; 21: No. 2, 81-82(Feb 
1976). (In German). 

2 refs. Short communication only. 


7218 (BNWL-tr—193) Non-destructive tube testing bench 
without rotation. Perdijon, J. Translated by R. Bush from Bull. Inf. 
awe (Paris); No. 211, 55-59(Feb 1976). 9p. Dep. NTIS 

On-line testing by ultrasonics in combination with eddy cur- 
rents would represent a large saving in time and equipment since 
the tube to be checked would only neea to pass once quickly and 
without rotation. The answer to this problem is to use encircling 
transducers, which means that the mirror inte d to detect 
transverse defects must be conical while that used to detect lon- 
gitudinal defects is helical shaped. A cell combining these two mir- 
rors with an eddy current coil to test thin small-diameter tubes is 
described. The first trail year shows that defects are detected inde- 
pendently of their position, with a sensitivity at least equal to that 
of conventional systems. 


7219 Handling apparatus. Cody, J.P.; Kane, J.J. (to Energy 
Research and Development Administration). US Patent 3,955,692. 
11 May 1976. Filed date 3 Jun 1954. 8p. 

PAT-APPL-440,579. 

A device is described consisting of: (1) a guide tube having 
a normally open end; (2) a support frame having a port; (3) link- 
age means pivotally connected with the tube and with the frame 
and rotatably supporting the tube for movement between a posi- 
tion in longitudinal alignment with the port and with its open end 
in registry with the port and an additional position in which the 
tube lies adjacent the port with 2 side portion of the tube extend- 
ing generally transversely across the port; (4) an elongated track 
carried by the frame disposed generally parallel to and adjacent 
the tube in the additional position; (5) means connected with and 
projecting laterally from the tube adjacent its open end engaging 
and movable along the elongated track for cooperating with the 
track to direct the tube during movement between the positions; 
and (6) means carried by the tube for moving an article toward 
and away from the port. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 6652 


7220 (ANCR-NUREG—1335(Vol.1)) RELAP4/MODS: a 
computer program for transient thermal-hydraulic analysis of 
nuclear reactors and related systems. User's manual. Volume I. 
RELAP4/MODS description. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Sep 1976. Contract E(10-1)-1375. 340p. Dep. 
NTIS $10.00. 

RELAP4 is a computer program written in FORTRAN IV 
for the digital computer analysis of nuclear reactors and related 
systems. It is primarily applied in the study of system transient 

mse to postulated perturbations such as coolant loop rupture, 
circulation pump failure, power excursions, etc. The program was 
written to be used for water-cooled (PWR and BWR) reactors and 
can be used for scale models such as LOFT and SEMISCALE. Ad- 
ditional versatility extends its usefulness to related applications, 
such as ice condenser and containment subcompartment analysis. 
Specific options are available for reflood (FLOOD) analysis and 
for the NRC Evaluation Model. 


7221 (ANCR-NUREG—1335(Vol.3)) RELAP4/MODS: a 
computer program for transient thermal-hydraulic analysis of 
nuclear reactors and related systems. User's manual. Volume III. 
Checkout tions. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Sep 1976. Contract E(10-1)-1375. 277p. Dep. NTIS 
$9.00. 

Checkout problems presented include the following: PWR 
large cold leg break; PWR small cold leg break; PWR intermediate 
sized cold leg break; BWR large recirculation line break; BWR 
small recirculation line break; INEL Semiscale small cold leg 
break; INEL LOFT large cold leg break and INEL Semiscale large 
pe leg break. Also included is Update 2 of the RELAP 4/MOD5 

e. 
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7222 Regulated-current network analog for reactor fuel end- 
cap temperatures. Rogers, J.T.; Flemons, R.S.; Barns, G.M. 
(Canadian General Electric Co. Ltd., Peterborough, Ontario). 
Trans. Can. Soc. Mech. Eng.; 2: No. 4, 185-193(1973). 

. From CSME annual meeting; Quebec City, Canada (Sep 
19 


10 refs. 

An analog of resistors and regulated-current sources has 
facilitated the thermal design of end for nuclear reactor fuel 
elements. The analog permits cylindrical-symmetric representation 
of the end caps, adjacent fuel, and sheath. With the analog, tem- 
perature distributions in various complex geometry end-cap designs 
can be readily determined. Non-uniform radial and axial heat 
source distributions, external uniform or non-uniform heat transfer 
coefficient distributions, and arbitrary internal contact con- 
ductance distributions between components can be treated. 


7223 Manufacture of nuclear fuel rods. Ballard, A.S.; Cooper, 
R.G.; Davis, D.E. (to General Atomic Co.). French Patent 
2,247,790/A/. 4 Oct 1974. 12p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 10 Oct 1973, USA. 

A moulding cavity is partially filled with nuclear fuel parti- 
cles, the volume of said cavity is reduced in order that it be fully 
filled by these particles, a fluid binder is injected for filling in- 
terstices between the icles, and the rod is ejected once said 
binder has solidified. This applies to the manufacture of nuclear 
prea tods of the type comprising fuel-particles in suspension in a 

inder. 


7224 Handling and of nuclear fuel elements. Jab- 
sen, F.S. (to Babcock and Wilcox Co.). French Patent 
2,249,406/A/. 18 Oct 1974. 28p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 23 Oct 1973, USA. 

The invention provides improvements in the handling and 
inspection of nuclear fuel elements. A mobile bridge is mounted 
astraddle over a water tank, and from said bridge is suspended and 
immersed insulating plate capable of vertically receiving a fuel ele- 
ment and of taking a horizontal position for inspecting the latter. 
This can be asgliet to nuclear power stations. : 


7225 Determination of the fission parts of uranium-thorium 
fuels by molybdenum isotopes. Goroncek, K. (Institute of Nuclear 
Research, Warsaw (Poland)); Pichlmayer, F.; Falta, G. 
(Oesterreichische Studiengesellschaft fuer Atomenergie G.m.b.H., 
= Atomkernenergie; 26: No. 4, 286-287( 1975). (In Ger- 
man). 

2 figs.; 2 tabs.; 7 refs. 

Stable molybdenum isotopes are used for the determination 
of the burnup of uranium-thorium nuclear fuels. The total number 
of fissions can be calculated from the Mo 95 concentration. The 
fission of U 235 and U 233 can be determined by the ratio 
Mo 95/Mo 100. The fluence is to be considered here; it can be 
determined by the Mo 96/Mo 95 ratio. 


7226 Nuclear fuel element and method of production. Wood, 

J.C. (to Atomic Energy of Canada Ltd., Ottawa, Ontario). Ger- 

a Patent 2,341 ,484/B/. 26 Jun 1975. 7p. (In German). 
igs. 

In order to prevent stress corrosion cracking or strain con- 
centrations in fuel cans made of zirconium or zirconium alloys, a 
lubricant is applied to the inner surface of the fuel can. The lubri- 
cant is a cross-linked siloxane varnish coat bound to the fuel can. 
It its produced by a wetting of the inner surface of the fuel cans 
with a coherent layer of silicone grease followed by a 90-hour tem- 
peewee treatment at 300°C in a partial vacuum. filling of the 

1 can with the UO, fuel pellets and the closing of the end plugs 
is done in an atmosphere of inert argon gas. 


7227 Fuel assembly flow redistribution. Anthony, A.J. (to 
Combustion Engineering, Inc.). Canadian Patent 973,643. 26 Aug 


1975. 8p. 
Available from Commissioner of Patents, Ottawa. 


A flow deflector apparatus is described comprised of metal 
strips py | pre-punched cantilevered tab projections that are 
attached to at least some of the members that comprise the fuel 
assemblies and which extend into adjacent flow channels. The 
vanes can be angularly displaced from the plane of their associated 
strip or can be both angularly displaced and twisted in order to 
promote mixing. 


7228 Improvements relating to liquid metal cooled nuclear 
reactors. Zhuchkov, I.1.; Filonov, V.S.; Zaitsev, B.I.; Artemiev, N.; 
Rakhimov, V.V. British Patent 1,417,684/B/. 17 Dec 1975. 4p. 

A method is described for detecting leaks in fuel elements 
in a liquid metal cooled reactor having a core comprised of fuel 
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element stacks. Conventional methods employ a sampler with in- 
tricate piping arranged inside the reactor, but this complicates 
recharging of the stacks, involving dismantling of the whole instal- 
lation. method described provides for the consecutive 
checking of all fuel element stacks for leakage in a more con- 
venient manner. The upper portion of a stack to be tested is 
located within a downwardly open tube of the recharging 
mechanism, with a sample of coolant surrounding it, and an inert 
gas is introduced into the coolant sample through an inlet in the 
—— This gas is collected, after bubblin 
throug sample into a space above the sample, and 
through an outlet in the recharging mechanism into a device for 
measuring the level of radioactivity. The method permits a con- 
secutive check, on stopping the reactor, of all stacks without 
removing them from the reactor core, and facilitates removing 
faulty stacks from the reactor. If required the stacks may be 
checked during recharging operations, both when the coolant is 
stationary or is circulating, and the reactor shut down time is con- 
——— Alternative forms of the required apparatus are 
lescribed. 


7229 Improvements in nuclear reactors. Wolff, P.H.W. (to 
UKAEA). British Patent 1,418,495/B/. 24 Dec 1975. 4p. 

A reactor core structure is described composed of vertical 
parallel fuel element assemblies, arranged side by side, each as- 
sembly comprising a number of spaced parallel fuel pins enclosed 
within a tubular casing that has a spike extending from its lower 
end. The spikes of the fuel element assemblies engage upper and 
lower apertures in a core base — structure and are elastically 
extended into engagement with the apertures so that the lower 
ends of the fuel element assemblies are pulled into abutment with 
the core support structure. The spikes may have upper and lower 
circumferential bearing surfaces that engage the apertures in the 
core support structure, and the lower ends of the spikes and the 
core support structure may have fittings for effecting demountable 
bayonet couplings. The fuel element assemblies are supported in- 
dependently of one another and are stabilized against random 
vibration induced by coolant flow through the reactor core. 


7230 Effect of cluster eccentricity on longitudinal laminar flow 
in finite bundles of rods. Chen, K. (Dept. of Nuclear Engineering, 
National Tsing Hua University, Hsinchu, Taiwan). Nucl. Eng. Des.; 
36: No. 1, 47-57(Jan 1976). 

Cluster eccentricity effects on longitudinal flow in finite 
bundles are analyzed theoretically by the method of superposition. 
Two displacements were studied:(1) along the line joining the 
center of one peripheral rod and the cluster, and (2) along the line 
between two peripheral rods passing through the cluster center. 
The differences between the friction factors were negligible. Fric- 
tion factors were obtained for five-, seven- and nine-rod clusters 
with various eccentricities, and were found to decrease steadily 
with eccentricity, while flow area and hydraulic diameter remained 
unchanged. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 7929 


7231 (BAW—10029A(Rev.3)) Control rod drive mechanism 
test oe por Revision 3. Williams, J.T.; Harris, R.E.; Ficor, J. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). Aug 1976. 98p. Babcock and Wilcox, 
Lynchburg, VA. 

This describes the testing and development of three 
control rod drive mechanisms, Types A, B, and C, for use on com- 
mercial PWR plants designed by B and W. The three parts of the 
report describe each of the drives and the individual testing per- 
formed to verify the structural and functional adeq each 
drive. The test results indicate that all three drives are reliable and 
ensure safe, dependable reactor operation. 


7232 (CEA-CONF—3327) Self neutron detectors. 
Passe, J.; Petitcolas, H.; Verdant, R. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Service des Piles). 18 Aug 
1975. 10p. (In French). (CONF-750935—15). INIS. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
a and standarization; Petten, Netherlands (22 Sep 
1 ). 

The self-powered neutron detectors (SPND) enable to mea- 
sure contin high fluxes of thermal neutrons. They are par- 
ticularly suitable for power reactor cores because of their robust- 
ness. Description of two kinds of SPND’s characterized the 
electrical current production mode is given here: the first SPND’s 
which present a V, Ag or Rh emitter are sensitive enough but they 
offer a few minute delay time: the second SPND’s which are de- 
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pendent on the gamma activation have a short delay time. The 
emitter is made of Co or Pt. In any case, the signal is linear with 
reaction rates. Finally, the applications are briefly repeeated in- 
cluding: irradiation facility monitoring in research reactors and flux 
map and space instability control in power reactors. 


7233 (GEAP—14101) Control assembly ane Second 
annual F 1975—J 1976. Lamb, 


progress report, February ge 
R.G. (General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder 
ene Dept.). May 1976. Contract E(04-3)-0893-TAS-16. 23p. 


The development of a non-boron carbide absorber assembly 
for an LMFBR System which is long-lived, reliable, and economi- 
cal is described. Efforts and accomplishment during the period of 
February 1975 through January 1976 are rted. prelimina- 
ty design drawings and report for an FTR Row 7 assembly were 
completed and a ign review accomplished. A study of the 
economic potential europium oxide as an LMFBR control 
material was issued. 


7234 Guide-tube and control rod for nuclear reactor. Dusan, 
Milianic. French Patent 2,249,403/A/. 30 Oct 1973. 7p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The inside of the nuclear reactor guide tubes is of square 
cross section. A control rod drives a sliding cage and control fin- 
gers. Said sliding cage carries a system of interconnected mobile 
spacers for guiding control fingers. 


7235 Neutron absorbing assembly for nuclear reactors. 
Dupen, C.F.G. (to Combustion Engineering, Inc.). French Patent 
2,246,026/A/. 16 Sep 1974. 21p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 27 Sep 1973, USA. 

The invention relates to a neutron absorbing assembly for 
nuclear reactors. That assembly, adapted to be introduced into, 
and extracted from, the reactor core zone, comprises a longitu- 
dinally mobile support member and several laterally spaced paral- 
lel absorbant members supported by the latter; the assembly also 
comprises a device for bringing closer together said laterally- 

members whenever the support member is moving longitu- 


dinally. This can be —_ to a nuclear reactor control or safety 
ast 


unit, in particular for neutron reactors. 


7236 Installation for detecting the of the control rods 
in a nuclear reactor. Reid, J.B. (to a, ag 4 Electric Corp.). 
French Patent 2,248,581/A/. 7 Oct 1974. 13p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 17 Oct 1973, USA. 

Description is given of a digitally controlled installation for 
detecting the position of the control rods of a nuclear reactor. The 
installation is characterized in that it comprises a magnetic element 

roviding a portion of a driving rod, a plurality of spaced Hall ef- 
ect transducers distributed in pairs along an axis lel with the 
axis of the casing of the driving rods, in the vicinity of the casing 
outer periphery, and means adapted to receive the output signals 
of the various transducers for providing an indication of the posi- 
tion of each control rod in the reactor vessel. That installation can 
be applied to pressurized water nuclear reactors. 


7237 cy controller for a nuclear pool reactor. 
Scott, H.D.; Smoak, R.A. (Babcock and Wilcox, Lynchburg, VA). 
IEEE Trans. Ind. Electron. Control Instrum.; 1ECI-22: No. 1, 15- 
18(Feb 1975). 

A Direct Digital Controller (DDC) using a microcomputer 
has been designed to control the Babcock and Wilcox Lynchburg 
Pool Reactor. The ication of microcomputers to process con- 
trol is described. The superior capabilities of microcomputers per- 
mit the use of new analytical control techniques which provide im- 
proved reactor dynamic response. 

7238 Richtlinien fuer die Untersuchung der von 
Dampfturbinen. (Guidelines for —_ the a control of 
steam — ne — ; Beuth (Apr 1975). 1Sp. (In German). 

Simple investigations are explained in the guidelines through 
which the static and partly the dynamic behavior of the steam tur- 
a controls can be determined ee with the turbo-generator. 

methods, measuring ipment measuring precision are 
dealt with: furthermore. a definition of the important terms and 
parameters for the investigation of the controller and control range 
Is given. 


7239 General ee of nuclear power piant operation and 
control. Jung, M. (Kraftwerk Union A.G., Erlangen (F.R. Ger- 
many)). r~ 4 Tech. Mess. Messtech. Prax.; 474: No. 7;8, 109- 
1 10Cdul 1975). (In German). 
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The role of operation and control in reactors, its influence 
on the safety requirements and its contribution to reducing the en- 
vironmental impact are discussed. 


7240 Boiling water reactor control instrumentation. Chauvin, 
Gustave (Com; ie Generale d’Entreprise Electrique - Alsthom, 
92 - Levallois-Perret (France)); Wilmart, Yves (Groupement pour 
les Activites Atomiques et Avancees (GAAA), 92 - Le Plessis- 
Robinson (France)). Onde Electr.; 55: No. 8, 457-463(Oct 1975). 
(In French). 

From One-day +o electronic instrumentation for 
nuclear reactor control; Paris, France (18 Dec 1974). 

Three neutron one eee for BWR;s are described; 
source range counting with pulse fission chambers, intermediate 
range voltage variance method, local power range. A mobile in- 
core probe system allows the periodic calibration of the neutron 
detectors. The location of in-core detectors provides maximum 
sensitivity to control rod movement during the startup period and 
provides optimum monitoring in the intermediate and power 
ranges. 

7241 Non-linear low-order simulation models in_ the 
framework of a digital control concept for BWR power plants. 
Hoeld, A. (Technische Univ. Muenchen, Garching (F.R. Ger- 
many). Lab. fuer ag und cry ye 236- 
A In ee. esseldorf, a .-2.4.1976. Sektion 1: 

torauslegun experimente. nstein-Leopoldshafen, 
F.R. Germany; ZAED (1978). (In oe og 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs; 3 refs. 

A description is presented of the ‘Lumped Simulation for 
Boiling Water Reactors’ (LIMBO) computer program and its sim- 
plified version SIMBO. 


7242 Quality assurance of control, instrumentation, and reac- 
tor safety equipment. Webster, E.A. (South of Scotland Electricity 
Board, a (UK)); Hiorns, D.S. J. Br. Nucl. Energy Soc.; 15: 
No. 2, 187-190(Apr 1976). 

From British Nuclear Forum conference; London, UK (13 
Jun 1975). 

ity assurance in relation to the control and instrumenta- 

tion equipment for SGHWR type reactors is discussed. The ways in 
which the basic philosophy of quality assurance in these areas 
differ from those for heavy manufacturing plant are described. The 
implications of the differences are reviewed and appropriate quali- 
ty assurance factors in the design, manufacturing, testing and com- 
missioning stages are highlighted. 


7243 Investigations of the operational and control behavior of 
an HTR-helium turbine plant of 1,000 MW. II. Hewing, G. 
(Kernforschun: ines Juelich, Ger.). Brennst.-Waerme-Kraft; 28: 
No. 7, 276-282(Jul 1976). (In German). 

A description is given of the dynamic behavior of the heli- 
um turbine cycle. Before considering the behavior of the individual 
operational conditions, such as gas inlet and gas extraction 

rocedure, ning and closing of by-passes, and shedding of full- 
load, the author presents a suitable mathematical system of rela- 
tions for the simulation of the power station plant and shows its 
suitability for a computer. 


ENVIRONMENTAL ASPECTS 


7244 Nuclear energy, environmental protection and interna- 
tional conflicts. Prospects. Menke-Glueckert, P. 
(Bundesministerium des Innern, Bonn (F.R. Germany)). 297- 
323 of In Kernenergie und internationale Politik. Zur friedlichen 
Nutzung der a. Kaiser, K.; Lindemann, B. (eds.) 
(Deutechke Gesellschaft fuer Auswaertige Politik e.V., Bonn (F.R. 
Germany). Forschungsinstitut). Munich; Oldenbourg (1975). (In 
rman 


25 refs. 

Some po and some critical remarks on: nuclear coy 
as an image for politics; nuclear energy as a model for researc 
planning; nuclear controversy; the principle of precaution in 
nuclear and radiation protection law; reactor safety on probation; 
advantages and economy of nuclear energy; communication dif- 
ficulties; the special role of nuclear energy; the need for European 
site planning; supervision of fissionable materials; the world’s ener- 
gy household in danger; global structure politics and nuclear ener- 
gy; nuclear energy with a capacity for social innovations. 


7245 Kernene in Baden-Wuerttemberg. Bedeutung, 
Probleme, A’ co Neder energy in Baden-Wuerttemberg. Im- 

tasks). Grupe, H. (Kernforschungszentrum 
Rorisrune (F.R. Germany). Stabsstelle Oecffentlichkeitsarbeit). 
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Stuttgart, F.R. Germany; Ministerium fuer Wirtschaft, Mittelstand 
und Verkehr Baden-Wuertemberg (1975). 84p. (In German). 

20 figs.; 65 refs. 

The governments of all industrialized states and the majority 
of the scientists are of the opinion that the construction of nuclear 
power plants is necessary if future energy supply is to be ensured. 
At the same time, however, the peaceful uses of atomic energy are 
disputed by the public. There have been citizens’ iniatives at vari- 
ous sites against the construction of nuclear power plants. These 
doubts and objections against nuclear energy have to be taken seri- 
ously and have to be examined thoroughly. Owing to these circum- 
stances informing the public is of growing importance. The govern- 
ment of the state of Baden-Wuerttemberg has therefore asked an 
independent expert to bring the problems connected with the 
peaceful uses of atomic energy into the open and to explain them 
thoroughly and intelligibly to the general public. The booklet 
presents the discussion in objective terms. 


7246 Kraftwerk 2000. Ein energiepolitisches Forum. (Power 
plant 2000. A forum on energy policy). Naumann, K. (ed.) 
(Evangelische Akademie, Bad Boll (F.R. Germany). Abt. Politik 
und Recht). Stuttgart, F.R. Germany; Seewald (1975). 212p. (In 
German). (AED-Conf—75-665-000). 

From Power plant 2000 - A forum on energy policy; Bad 
Boll, F.R. Germany (1 May 1975). 

1 fig.; 4 tabs. 

The following papers were presented: - The research and 
energy policy of the Federal Government; The energy policy of 
Baden-Wuerttemberg Energy for centuries or millenia; The nuclear 
controversy in the USA; Church and nuclear energy - new per- 
spectives after Wyhl; The economic utilization of nuclear energy 
from the power industry's point of view; The dangers of nuclear 
power plants and the final storage of atomic waste; Theoretical 
analysis of nuclear power plant accidents; The reorientation of 
economic, science, technology, and development policies under 
ecological secondary conditions; The reorientation of German 
energy policy; Somatic risks of nuclear energy; and Nuclear energy 
and its somatic side effects. 


7247 Open letter to members of the German Bundestag. /RS 
Kurz-Inf., Reihe B; No. 3, 1-2(1976). (In German). 
Short communication only. 


SITING 


7248 Technical rules and regulations in the field of reactor 
safety. Birkenstock, H.; Gabriel, H.W. (Hochtemperatur-Reaktor- 
bau G.m.b.H., Mannheim (F.R. Germany)). pp 117-128 of In 
Drittes deutsches Atomrechts-Symposium. Referate und Diskus- 
sionsberichte. Cologne; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, = gga (22 Oct 1974). 

refs. 


The paper pacoaed deals with two complexes of questions 


in connection with the safety criteria for nuclear power plants of 
the Federal Ministry of the Interior: On the one hand it is in- 
vestigated how the criteria fit in legally and in which form they are 
to be issued, and on the other hand the question is examined how 
these safety criteria are applied to the various types of nuclear 
power plants, in particular the question of risk. 


7249 Judicial problems of the nuclear licensing procedure. 
The selection and securing of the site. Bluemel, W. (Hochschule 
fuer Verwaltungswissenschaft, Speyer (F.R. Germany)). pp 33-46 
of In Drittes deutsches Atomrechts-Symposium. Referate und 
Diskussionsberichte. Koeln, F.R. Germany; Heymanns (1975). (In 
German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

A future concept for legal power plant planning is in- 
troduced which seems suitable to lessen the tensions with regard to 
the selection and securing of sites for nuclear facilities as well 


7250 The selection and securing of the site. Gross, R. 
(Bundesministerium des Innern, Bonn (F.R. Germany)). pp 59-62 
of In Drittes deutsches Atomrechts-Symposium. Referate und 
Diskussionsberichte. Koeln, F.R. Germany; Heymanns (1975). (In 
German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

Three theses are presented and briefly explained: 1) The 
necessity for better site planning, 2) these measures have to be 
within the framework of area and development planning, 3) the 
existing instruments of area and regional development planning 
offer comprehensive possibilities for efficient site planning. 
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RADIOACTIVE EFFLUENTS 


7251 (INIS-mf—3055) Radioactive wastes in the Netherlands 
asa uence of the installation of nuclear power plants up to a 
capacity 3500MWe. (Interdepartementale Commissie voor de 
Kernenergie, Leidschendam (Netherlands)). Aug 1975. 36p. (In 
Dutch). INIS. 

RCN--75-040 used as appendix (75 p.). 

The report analyzes the risks involved in radioactive waste 
management of possible nuclear power plants of the capacity of 
3500MW(e) to be installed in the Netherlands. The basis of the 
analysis is the fuel cycle as far as it takes place in the Netherlands. 
As a solution, dumping radioactive material in the ocean as well as 
temporary and definitive storage is discussed. For definitive 
storage, the use of salt deposits is proposed and some judicial and 
economic aspects are discussed. 


7252 Protection of the air with production of electric 
power at nuclear power stations. Stolyarov, B.M.; Grigorov, V.P. 
(All-Union Heat Engineering Inst., Moscow). Therm. Eng. (USSR) 
(Engl. Transl.); 22: Rio. 4, 4-7(1975). 

Translated from Teploenergetika; 22: No. 4, 7-9(1975). 

Gases removed from power reactors are purified in any 
operational mode of the reactor; ventilating air passing from 
processing rooms of nuclear power plants is also purified. The 
methods for purification of the gases and air are discussed. 


7253 Abwasserdekontamination an Kernkraftwerken. Stand 
und Aussichten. (Liquid waste decontamination in nuclear power 
plants. State and prospects). Herzog, W. (comp.). Duesseldorf, F.R. 
Germany; Ministerium fuer Wirtschaft, Mittelstand und Verkehr 
(Apr 1975). 199p. (In German). 

19 figs.; 78 tabs.; 98 refs.; with app. 

The study presented deals with the status of liquid waste 
decontamination in nuclear power stations and nuclear research 
centres and describes the methods of liquid waste processing and 
their possibilities of development. The following decontamination 
methods are examined and discussed regarding their a 
and effectiveness : 1) chemical precipitation; 2) ion exchange; 3) 
evaporation; 4) electrodialysis; 5) reversed osmosis. Two new 
methods seem to be technically applicable today, but are very ex- 
pensive: a) bithermal H,O-H,S exchange (600 /cbm processed 
waste water); b) fractionated destillation of liquid hydrogen (1,000 
/cbm). 


7254 Protection of the atmosphere during power generation in 
nuclear power stations. Stoljarov, V.M.; Grigorov, V.P. Arch. Ener- 
giewirtsch.; 29: No. 12, 1202-1208(Dec 1975). (In German). 

2 figs.; 6 refs. 

Gases released during the operation of nuclear power plants 
consist mainly of nitrogen with additives consisting of water vapor, 
—— radioactive noble gases, and iodine compounds. The 
basic functions of some methods of gas and air purification used in 
nuclear power plants are described. 


7255 Radiological significance of some long-lived nuclides 
discha to the environment from the nuclear power industry. 
Kelly, G.N.; Morley, F. (National Radiological Protection Board, 
Harwell (UK)). Radiol. Prot. Bull.; No. 15, 8-10(Apr 1976). 

A summary is given of the main features and conclusions of 
a report on predicted radiation exposure resulting from nuclear 
power plant effluents published recently by the Health Protection 
Directorate of the Commission of the European Communities. The 
sources of production, radiation exposures of populations, and the 
collective dose commitments from these isotopes are considered 
both in terms of European Community production and global cir- 
culation of activity. Environmental inventories of carbon-14 and 
tritium also depend on cosmic ray interactions and nuclear 
weapons testing. The dose from carbon-14 could even be reduced 
from its present level if the burning of more fossil fuels increases 
the inventory of carbon-12. a effort is already being 
directed towards reducing discharges from the nuclear power in- 
dustry, these estimates show that radiation exposures resultin 
from discharges of all four nuclides are trivial in relation to bo 
natural background radiation and ICRP dose limits. 





THERMAL EFFLUENTS 


7256 (ANL/EIS—1) Evaluation of environmental data relat- 
ing to selected nuclear plant sites. Kewaunee Nuclear Power 
Plant site. Murarka, I.P.; Ferrante, J.G.; Policastro, A.J.; Daniels, 
E.W. (Argonne National Lab., Ill. (USA)). Aug 1976. Contract W- 
31-109-eng-38. 243p. Dep. NTIS $8.00. 

Environmental monitoring data for the years 1973, 1974 
and 1975 pertaining to the Kewaunee Plant, which began opera- 
tion in mid-1974, were analyzed by qualitative and quantitative 
methods. The results showed no significant immediate deleterious 
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effects, thus cuatating sreqpasmionts predictions. Although the 
plant has not operated long enough to reveal long-term deleterious 
effects, the present indications do not lead to a prediction that any 
are developing. The data acquired, method of analysis, and results 
obtained are presented in detail along with recommendations for 
improving monitoring techniques. 


How to use waste heat efficiently. Waste heat from 


7257 
= ts to increase + gg yields - Agrotherm — 
DI (Wer, Disch. Ing.) Nachr.; 29: No. 47, 4(Nov 1975). dn er- 
man). 
1 fig. 


Considerations on the use of the waste heat produced in 
nuclear power plants for heating purposes failed so far due to the 
discontinuous removal by the consumer and to the low tempera- 
ture level. The planners of the Agrotherm project want to remove 
the waste heat occuring from power plants by a piping system in 
the ground and at the same time economically use the thus heated 
fields through greater yields. 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 6970, 7068, 7069, 7137, 7237, 
7279, 7293, 7344 


7258 (AI-ERDA— 13168) STIR facility decontamination and 
disposition. Final report. Ureda, B.F. (Atomics International Div., 
Cc a Park, Calif. (USA)). 26 Aug 1976. Contract AT(04-3)- 
701. * Dep. NTIS $5.00. 

he decontamination and disposition (D and D) of Building 
028, Shield Test Irradiation Reactor (STIR) facilities, are 
complete. The core tank, the activated concrete structures sur- 
rounding the core tanks, the thermal column, the reactor shield, 
the test vault carriage, the water cooling systems, and the water 
shield door were removed, and the facility exhaust system was par- 
tially dismantled. The facilities were decontaminated to levels 
which were as low as practicable, but in all cases to levels below 
the limits described as acceptable for future unrestricted use. The 
more significant D and D activities are summarized, and special 
penny om are noted. Results of the radiological monitoring in sup- 
port of the D and D operations and of the final radiological survey 
are presented. 


7259 (HEDL-ARD-FRA—471) Elastic plastic creep analysis 
of the lower frame of the instrument tree. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 21 May 1971. Con- 
tract E(45-1)-2170. AT. 

A further preliminary elastic-plastic-creep analysis was per- 
formed on the structure of the F) instrument tree lower frame 
for the steady state thermal loadings of a revised design. The anal- 
ysis predicts a maximum accumulation of inelastic strain of 0.65% 
during the life of the structure. This is less than the allowable limit 
(1%) for unirradiated material. The major part of the strain accu- 
mulation would take place within 30,006 | hours. 


7260 (HEDL-ARD-FRT— 1211) Tem ture distribution for 

Proximity Test Plug (Ninth Hole Plug). Willis, J. (Hanford En- 
ineering Development Lab., Richland, Wash. (USA)). 19 Jul 
$73. Contract E(45-1)-2170. 6p. AT. 

The purpose of this analysis was to determine the oe | 
state temperature distribution for the Proximity Test Plug [Nin 
Hole Plug]. The analysis extended from the sodium I, through 
the reactor vessel head, and into the center is atmosphere. 
This study included the effects from the center island, tempera- 
tures in the reactor vessel head, and thermal effects from the 4 
shield plates. 


7261 (HEDL-ARD-FRT— 1688) Evaluation of sodium jet ex- 
ae. Molnar, D. (Hanford Engineering Development Lab., 

ichland, Wash. (USA)). 6 Jan 1975. Contract E(45-1)-2170. 
39p. TIC. 

The sodium jet test experiments are described and the test 
results are used to reevaluate the need for Inconel protective liners 
for the components located below the gaps of the horizontal baffle 
plate in the FFTF. 


7262 (HEDL-ORE—578) Proximity test plug, thermal analy- 

sis. Guzek, J.C.; Ingham, J.G. (Hanford a Development 

eo a. Wash. (USA)). 16 May 1975. Contract E(45-1)- 
. 8p. AT. 

FFTF Proximity Test Plug (PTP) was analyzed for 

detail temperature distribution at design operating conditions and a 

worst-case transient. The calculations were performed with a detail 
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thermal model reflecting the axial make-up of the PTP installation 
for a unit radian pie section using the TAP-A computer program. 
Results from this analysis will be used in subsequent evaluation of 
PTP structural adequacy. 


7263 (HEDL-SR—4(Add.)) Fast flux facility ximity test 
plug assembly pressure boundry stress report. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). 25 Sep 1974. 
Contract E(45-1)-2170. 107p. AT. 

The Proximity Test Plug Assembly (PTP) is an integral part 
of the Fast Flux Test Facility (FFTF) Reactor. The pressure boun- 
dary between the PTP internals and the cavity above the FFTF 
reactor head is comprised of the flange, flange fastener parts, clo- 
sure housing, closure housing fastener parts and seals. The inter- 
face is between the flange and FFTF reactor head. The purpose of 
this stress report is to present the structural analysis of the pres- 
sure boundary parts as required for the ASME Code N-type stamp. 


7264 (HEDL-TME—75-146) Engineering, technology and 
development technical progress report, October, November, 
December 1975. Noordhoff, B.H.; Weber, S.A.; Trego, A.L.,; 
Yatabe, J.M. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). May 1976. Contract E(45-1)-2170. 76p. AT. 

eo is summarized in the following LMFBR-related 
areas: F development testing, neutron radiography, measure- 
ment technology, and reactor instrument development. (DG) 


7265 (HEDL-TME—76-59) Accuracy of coarse mesh, three- 
dimensional calculations for quasi-static fast reactor transient analy- 
sis. Nelson, J.V.; Hardie, R.W. (Hanford Engineering Development 
ar apa Wash. (USA)). Aug 1976. Contract E(45-1)-2170. 
vp. AT. 

The accuracy of three-dimensional coarse-mesh few-group 
calculations of physics parameters required for FTR safety analyses 
has been investigated. Three calculational models of FTR were 
employed in the investigation. Two models had a coarse-mesh 
structure. The first of these used a twelve-group nuclear data set 
while the second used a four-group nuclear data set. The third 
model, containing a more detailed spatial mesh structure and using 
the twelve-group nuclear data set, served as the reference model to 
which the other two were compared. The parameters computed 
with these three models include spatial distributions of fuel, sodi- 
um and stainless steel reactivity coefficients, pler weighting 
coefficients, and power density. In addition to the comparisons 
made for these parameters, neutron energy spectra are also com- 


pared. 


7266 (HEDL-VITRO-R—193(Vol.2)) Title I interim design 

for the Interim Decay Storage (IDS). System 41, Part V. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Dec 1972. Contract E(45-1)-2170. 353p. AT. 

The objective of the analysis presented is to verify or modi- 
fy conceptual design calculations of the FFTF support structure 
and energy-absorbing assembly. The principal function of the sup- 
port structure is to support the interim decay storage (IDS) as- 
sembly consisting of the weight of the top shield, the primary ves- 
sel and its contents, the storage basket and the stored components, 
mechanical drive system, argon system vapor trap, vault access 
manway, and emergency blower, plus applied external static and 
dynamic loads. The function of the impact absorber assembly is to 
— the IDS functional capability against accidentally dropped 

s. 


7267 (ORNL/TM—5168) Recommendations for implementa- 
tion of modified source multiplication method for reactivity surveil- 
lance in refueling the FTR. Mihalczo, J.T.; Tillett, G.C.; Mathis, 
M.V. (Oak Ridge National Lab., Tenn. (USA)). Sep 1976. Con- 
tract W-7405-eng-26. 1 1p. AT. 

Recommendations are presented for the implementation of 
the modified source multiplication method for monitoring the reac- 
tivity state of the Fast Flux Test Facility reactor during refueling 
operation and ascent to power after refueling. 


ely report January MFebruary, and March of 1976. Hurt, 8.2 Il 
J , February, . Hurt, S.S. III; 
og .D. (Oak Ridge National Lab., Tenn. (USA)). Oct 1976. 
Contract W-7405-eng-26. 3lp. Dep. NTIS $4.00. 

The ORR oo at an average power level of 29.9 Mw 
for 82.8 percent of the time during January, February, and March 
of 1976. Two fuel elements were declared spent (58.8 percent 
average burnup) during the quarter, while twenty-eight new ele- 
ments were in service. Four shim-rod elements were retired 
from service at an average burnup of 64.4 percent. The reactor 
was shutdown on nine occasions, one of which was unscheduled. 
Two end-of-cycle shutdowns accounted for 92.1 percent of the 
total downtime. The remaining downtime was used principally for 
refueling and experiment work. Maintenance activities, both 
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mechanical and instrument, were essentially routine in nature. Spe- 
cial tests or measurements completed during the quarter were 
three calorimeter ma heating runs made in CP-E5 during the 


end of Cycle 129 shutdown. 


7269 (ORNL/TM—5646) Bulk ee 7s 
. Hurt, S.S. Ill; 


report, January, February, and March of 
Lance, E.D.; as, J.R. (Oak Ridge National Lab., Tenn. 


(USA)). Sep 1976. Contract W-7405-eng-26. 25p. Dep. NTIS 
$4.00. 


The BSR remained shutdown until February 12, 1976 for 
completion of repairs to and ans and repainting of the 
pool walls and floor. This accounted for 58 percent of the 
downtime during January, pane pe and March. The BSR 

rated at an average power level of 1992 kw for 20.64 percent 
of the time during the quarter. Water-quality control in both the 
reactor primary and secondary cooling — was satisfactory. 
There were no unscheduled shutdowns during the quarter. The 
PCA was used in training programs and was operated on seventeen 
occasions when nuclear engineering students from the University 
of Tennessee, the University of Oklahoma, Louisiana State Univer- 
sity, and Mississippi State University actively participated in train- 
ing laboratories. 


7270 (WARD—2171-62) Fast Flux Test Facility. Quarter! 
progress report for the May 31, 1976. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
— Div.). 1976. Contract E(45-1)-2171. 20p. Dep. NTIS 

Progress is summarized in the areas of reactor engineering, 
heat compartment and shielding design, in-vessel handling 
machine, plant fluid systems and mechanical components, and 
nuclear safety. 


Notice of the public display of the first amendment of 
the first partial construction license for conversion of the Karlsruhe 
Compact Sodium Cooled Reactor (KNK II). Bundesanzeiger; 27: 
No. 167, 3(Sep 1975). (In German). 

Short communication only. 


7272 Irradiation flux characteristics in DIDO type 
reactors. Use of the GAMIN tec’ ue. Genthon, J.P. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)); 
Kelly, B.T. (UKAEA Reactor Group, Springfields); Wright, S.B. 
(UKAEA Research Group, Harwell. Atomic Energy Research 
_— Nucl. Instrum. Methods; 131: No. 1, 1-12(1 Dec 
In the GAMIN technique an index: r=rate of graphite 
damage/rate of nickel activation is determined by the use of a 
French graphite standard. Two series of r determinations have 
been carried out in the DIDO reactor together with a comparison 
between GAMIN and a U.K. graphite standard, PGA KD/RE, ir- 
radiated together in the ISIS reactor. It is found that GAMIN mea- 
surements and calibrated PGA measurements give the same 
results. Comparison of calculations and DIDO measurements con- 
firm the GAMIN calibration established in other reactors, and in 
OSIRIS in particular. The relative values of r are compared for 
various teh water, heavy water, graphite and fast reactors. In par- 
ticular: DIDO reference (defined for 1300 displacements): r=3.60, 
OSIRIS reference: r=3.41. 


7273 Flux measurements in an exponential pile. Simopoulos, 

S.; Leonidou, D. (National Technical Univ., Athens (Greece). 

Pog Engineering Lab.). J. Inst. Nucl. Eng.; 17: No. 1, 3-8(Jan 
). 

A sub-critical exponential stack has been commissioned at 
the Nuclear Engineering Laboratory of the Athens National 
Technical University and is being oa for a number of experimen- 
tal and theoretical investigations. This paper describes the pile 
agen and gives details of flux measurements and their analysis 
or natural uranium fuel. Variations in flux during fuel loading, 
flux peaking at axial discontinuities and the reflecting effect of the 
laboratory floor have all been examined and are discussed. 


PLUTONIUM AND ISOTOPE PRODUCTION, 
CHEMONUCLEAR, MATERIALS TESTING, AND 
MATERIALS PROCESSING REACTORS 


REFER ALSO TO CITATION(S) 7289 


7274 (BNWL-CC—397) Neutron lithium detector. 
Dozer, B.E. (Battelle Pacific Northwest Labs., Richland, Wash. 
= 21 Dec 1965. Contract E(45-1)-1830. 8p. Dep. NTIS 
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It is planned to manufacture ceramic target elements for use 
in N-Reactor. The potential exists for overdilution of the lithium- 
aluminate with aluminum powder. One method of nondestructively 
determining the target element type is c— absorption. This 
technique makes use of the different thermal neutron cross sec- 
tions of aluminum and lithium. The target element to be tested is 
placed between a neutron counter and a neutron source—the 
neutron count with the unknown sample is then compared with 
that of a standard. An experiment was conducted to determine if a 
neutron absorption instrument could be used to identify a lithium 
or aluminum target element. A sketch of the test arrangement is 
shown. Test results are presented. 


7275 (UNI—636) Postirradiation testing of N Reactor process 
tubes. . Cook, D.J. (United Nuclear Industries, Inc., 
Richland, Wash. (USA)). 25 Aug 1976. Contract E(45-1)-1857. 
13p. Dep. NTIS $3.50. 

N Reactor process tubes were fabricated from Zircaloy- 
2 primarily due to the excellent corrosion resistance, low neutron 
absorption, and high strength properties of this alloy. Irradiation 
data available at the time the tubes were installed indicated that 
fast neutron irradiation damage mechanisms would not decrease 
the ductility to unacceptable levels over the estimated plant life of 
25-30 years. However, because the tubes are a primary coolant 
system component and only limited data are available on irradia- 
tion effects at high fluences, a Postirradiation Examination (PIE) 
Program is conducted to assure that service factors do not com- 
promise tube properties essential to reactor safety. The pr 
required periodic removal of process tubes from N Reactor for 
destructive examination. The N Reactor Technical Specifications 
currently require a process tube to be removed for PIE during the 
1976 summer outage. The 1976 summer outage has been markedly 
disrupted by the current labor situation. This review was con- 
ducted to determine if the specified tube removal could be post- 
poned one year without jeopardizing nuclear safety. 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 7379 


7276 Comparison of nuclear space power systems with tur- 
boelectric and with thermionic converters. Blumenberg, J. 
(Technische Univ. Muenchen (F.R. Germany). Inst. fuer Raum- 
fahrttechnik). Kerntechnik; 18: No. 1, 29-35(Jan 1976). (In Ger- 
man, —_— 

6 figs.; 1 tab.; 7 refs. 

Future space power systems with high power ratings will 
work on the basis of fast nuclear reactors, heat pipe radiators and 
high efficiency power converters. The two main conversion system 
types relevant in this connection are the turbo-electric and the 
thermionic conversion vo. This paper presents a comparison 
of the specific masses of nuclear power systems with turbo-electric 
and with thermionic converters. This comparison shows that the 
formerly held assumption that thermionic systems are superior is 
valid to only a very limited extent. For the same net electric power 
ratings, and applying comparable technological standards, the 
turbo-electric systems are characterised over the entire achievable 
range of hot side temperatures and net electric power ratings by 
lower specific masses, lower cold side temperatures and a very 
much less sensitive dependence of the specific mass on variations 
of the hot side temperature. 


NUCLEAR SHIPS LICENSING AND REGULATION 


Bill to amend the Third Act to amend the Atomic Ener- 
Act. Bundesrat - Drucksache; No. 590;75, 1-9(Sep 1975). (In 
rman). 

This bill, coming into force on 1/10/1975, is to provide the 
liability basis required for the operation of the NS ‘Otto Hahn’ and 
to avoid a liability limit exceeding the criticality risk in the trans- 
port of ** U. These aims will be achieved by: 1) putting into force 
the Brussels Convention on Reactor Ships in the FRG, re less 
of its effective date under international law, 2) fixing the limit for 
U-235 at 350 g. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 7016, 7070 


7278 ( Se 1335(Vol.2)) 
computer program transient thermal-h 
nuclear reactors and related systems. User's 
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phe ag im: (Idaho National Engineering Lab., Idaho 
ro (USA). Sep 1976. Contract E(10-1)-1375. 445p. Dep. NTIS 
This portion of the RELAP4/MODS User’s Manual presents 
the details of setting up and entering the reactor model to be eval- 
uated. The input format arrangement is presented in 
depth, —* not only cards for data but also those for editing 
and restarting. Problem initalization including pressure distribution 
and energy balance is discu A section entitled ‘User 
Guidelines’’ is included to provide modeling recommendations, 
analysis and verification techniques, and computational difficulty 
ution. The section is concluded with a discussion of the com- 
puter output form and format. 


7279 (ANL-RDP—51) Reactor development program 
progress am, May—June 1976. (Argonne National Lab., Iil. 
(USA)). 1976. Contract W-31-109-ENG-38. vp. AT. 

Progress is summarized in the following research and 
development areas: Experimental Breeder Reactor No. 2, LMFBR 
design support, instrumentation and control, reactor physics, reac- 
tor safety, and gas cooled fast breeder reactors. 


7280 (BAW—10128) TRAP2: FORTRAN program for 
digital simulation of the transient behavior of the once-through 
steam generator and associated reactor coolant . Cudlin, J.J.; 
Deagett, P.W. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Div.). Aug 1976. 84p. Babcock and 
Wilcox, ea VA. 

The TRAP2 code calculates the transient response of the 
once-through steam generator and associated reactor coolant 
system to feedwater and main steam line pipe ruptures. The nu- 
merical integrations are made serially by a combination of forward 
differencing and implicit techniques. Fluid properties are obtained 
from equations that are surface fits to the 1967 ASME Steam Ta- 
bles. Unusual features include multiple time-step analysis, restart 
capability, and plot capability. 


7281 (BMI-NUREG— 1955) Fission product transport analy- 
sis: task 2. Quarterly progress report, April—June 1976. Gieseke, 
J.A.; Baybutt, P.; Denning, R.S.; Jordan, H.; Wooton, R.O. 
= Columbus Labs., Ohio (USA)). 7 Sep 1976. 40p. NTIS 

Analysis methods and computer models for predicting fis- 
sion product transport and deposition under postulated loss of coo- 
lant accident conditions within water-cooled reactor primary 
systems and shipping casks are being yey ae Existing thermal- 
hydraulic analyses (RELAP-EM) form the is for defining the 
conditions within the primary systems and the transport flow from 
which fission products deposit. The analyses to be developed in 
this study will provide methods for more realistically calculating 
the rate and magnitude of fission product rel to the contain- 
ment. Efforts during the reporting period were directed toward 
postulating the types of conditions to be assumed in developing the 
model for failed shipping casks, completing the PWR transport 
model format design, beginning the PWR transport model as- 
sembly and checkout, and performing various tasks related to fis- 
sion product deposition rates, fission product chemistry, and ther- 
mal-hydraulic condition specification in support of the PWR model 
development. 


7282 (BNL-NUREG—21797) Review of the transition phase 
of core-disruptive accidents in LMFBRs. Majumdar, D.; Pyun, J.J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 15 Aug 1976. 
Contract E(30-1)-16. 104p. Dep. NTIS $5.50. 

The present status of the core-disruptive phase of an ac- 
cident in a Liquid Metal Fast Breeder Reactor (LMFBR) is 
reviewed. In addition, a critical survey of methods used in analyz- 
ing this phase is presented. Some general conclusions made in the 


review are summarized. 
(BNL-NUREG—50526) Thermohydraulic 
report, January—March 1976. 
M.S.; Chen, J.C.; Chun, M.H.; Gustavson, W.R. 
(Brookhaven National Lab., ya. N.Y. (USA)). May 1976. Con- 
tract E(30-1)-16. 27p. Dep. NTIS $4.00. 
Progress is summarized in LMFBR core disruption studies 
related to flowing fluid streaming/freezing phenomena and heat 
generating boiling pool phenomena. (DG) 


7264 (BNL-NUREG—50527) SSC: an advanced ther- 
mohydraulic transient code for LMFBRs. Quarterly progress re- 
January 1—March 31, 1976. Agrawal, A.K. (Brookhaven 
ational Lab., ie, N.Y. (USA)). Jun 1976. Contract E(30-1)- 
16. =~ Dep. NTIS $5.00. 
rogress made during the quarter is reported under the fol- 
lowing categories: in-vessel modeling; primary loop modeling; in- 
termediate modeling; tertiary loop modeling; initialization cal- 





LMFBR 
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culations; constitutive laws and correlations; and code develop- 
ment. 


7285 (CONF-761001—8) Development and application of 

va ue for fuel aerosol studies. 
Kelly, M.J.; Kress, T.S.; Parker, G.W.; Rochelle, J.M.; Fontana, 
M.H. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract 
W-7405-ENG-26. 1 1p. Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Investi; “gee ; the —— of LMFBR on as it 
re to the levels of ener, position projected for prompt- 
critical excursions have been limited es coal of the difficulty or 
experimentally achieving the resultant high thermodynamic states 
in a laboratory. In order to conduct ‘‘source-term’’ assessment and 
fuel aerosol behavioral experiments, the Aerosol Release and 
Transport program at ORNL has been developing a Capacitor 
Discharge Vaporization (CDV) technique for using electrical ener- 
gy, via the discharge from capacitors, to achieve HCDA-like ener- 
By state in UO,. The t reports the details of the technique, the 

levelopmental test results that have demonstrated feasibility, and a 
experiments that will use the 


brief description of the pro; 
studies. 


CDV system for safety rela 


7286 (COO—2801-3) Direct in-vessel applications experi- 
ments at Harvard Air Cleaning Laboratory. ress Tet 
1, 1976—June 30, 1976. Mallove, E.F.; Hinds, W.C.; First, M.W. 
(Harvard School of Public Health, Boston, Mass. (USA)). Jul 
1976. Contract E(11-1)-2801. 18p. (CONF-760822—22). Dep. 
NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

The goal of direct application in-vessel air cleaning systems 
is to reduce the two hour integrated dose leaking from a contain- 
ment vessel after a design basis accident by rapidly reducing air- 
borne sodium aerosol concentration within the vessel. This reduc- 
tion in concentration is achieved by direct action on the entire 
containment volume rather than by a more conventional recircu- 
lating clean-up loop. Strategies that have been evaluated include: 
increased sedimentation by enhanced agglomeration using powder 
dispersal, acoustic energy, or turbulence, and powder scavenging. 
Experiments were conducted by burning metallic sodium in a 90 
m* chamber to achieve aerosol concentrations up to 10 gm/m*. 
The time decay of the airborne mass was measured by sequential 
filter sampling and the effectiveness of each enhancement method 
was evaluated by comparison with decay profiles of untreated 
aerosols. Experiments with induced turbulent agglomeration show 
2-hour dose reduction factors (DRF’s) up to 43. Under the same 
scale turbulence conditions it is likely that a similar DRF would be 
achieved in a 30 m high containment vessel. Powder dispersal 
scavenging tests in the same chamber showed 2-hour DRF’s up to 
7.2—a performance level which would also be duplicated in a 30 
m high containment vessel. 


7287 (COO— 2803-3) Density and shape factor of sodium 
aerosol. Progress report, A 1, 1976—June 30, 1976. Hinds, W.; 
First, M.W. (Harvard School of Public Health, Boston, Mass. 
(USA)). Aug 1976. Contract E(11-1)-2803. 8p. Dep. NTIS $3.50. 

The following techniques have been implemented to im- 
prove the accuracy of aerosol centrifuge sampling and analysis 
systems; increased number of scanning electron microscopy 
photos, improved interpolation for sodium mass measurements, 
calculation of diameter of average volume, use of new standard 
sphere calibration photographs, and use of backup filter on aerosol 
centrifuge. Results of the first full scale trial sampling run for | Ib. 
sodium fire in a 90 m*® chamber gave density modification factors 
of 0.22 to 0.41. 


7288 (COO— 2825-4) Comparison of an exact and moments 
calculation of reliability. Hockenbury, R.W.; Yeater, M.L.; Haw- 
kins, J.M.; Wilkinson, J.W. (Rensselaer Polytechnic Inst., Troy, 
N.Y. (USA)). 1976. Contract E(11-1)-2825. 2p. (CONF- 
761101—7). Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washin , District of Columbia, United States of America 
(USA) (14 Nov 1976). 

Present methods for calculating the reliability of reactor 
systems usually assume constant failure rates for individual com- 
ponents of the system. In principle, if the uncertainty in com- 
ponent failure rates can be expressed in terms of a probability den- 
sity function, then the probability density function for the overall 
system reliability can be obtained. The system reliability distribu- 
tion can then be used to calculate confidence bounds, for example. 
The probability distribution for the system reliability can also be 
found by an approximate method, namely the method of moments. 


In order to compare the exact and approximate results, a simple 
two element series system is modeled. 
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7289 (DP—1430) Confinement of airborne radioactivity. 
Progress report: January—December 1975. Evans, A.G.; Dexter, 
A.H. (Du Pont de Nemours (E.I.) and Co., Aiken, $.C. (USA). 
oo River Lab.). 1975. Contract E(07-2)-1. 32p. Dep. NTIS 

Efforts are underway at Savannah River Laboratory (SRL) 
and the Naval Research Laboratory (NRL) to —— new car- 
bon-impregnant formulations suitable for use in nuclear power 
plants as well as in the SRP system. Emphasis has been placed on 
carbons derived from domestic raw materials and impregnated 
with an amine having lower vapor pressure, higher flash point, and 
lower cost than triethylenediamine (TEDA). Promising results 
have been obtained with carbons derived from coal, petroleum, 
wood, and coconut and impregnated with a combination of iodine 
salts and hexamethylenetetramine (HMTA). Service-aging of 
several of the HMTA-iodine salt carbons is also being studied. A 
separate study of the ability of sodium thiosulfate and potassium 
hydroxide to retain iodine in aqueous solutions in the presence of 
high-intensity gamma radiation show that concentrations of ap- 
proximately | wt percent thiosulfate are required to reduce iodine 
evolution to less than 1 percent. A 0.05 wt percent addition of 
potassium hydroxide has about the same effect. These studies 
revealed that lower concentrations of thiosulfate actually appear to 
promote evolution of both iodine and an unidentified species of 
lodine that is capable of penetrating several inches of carbon ad- 
sorber. The unidentified iodine compounds are, however, effi- 
ciently retained by a HEPA filter. This result suggests that the 
———s iodine may exist in the form of a particulate or 
aerosol. 


7290 (GA-A—14023) GCR Safety Program. Quarterly 
progress report for the period ending June 30, 1976. (General 
Atomic Co., San Diego, Calif. (USA)). 31 Jul 1976. Contract 
E(04-3)-0167-PRJ-51. Sip. Dep. NTIS $4.50. 

The program covers development of safety and safety-re- 
lated studies to better understand and more accurately define 
safety characteristics and safety margins of GCRs under postulated 
accident conditions. The work reported here includes core seismic 
studies, high-temperature gas-cooled reactor (HTGR) accident in- 
itiation and progression analysis, the setting up of a reliability data 
bank, safety liaison with NRA-selected contractors, and safety 
research on core-released radioactivity and containment at- 
mosphere response during postulated accident situations. 


7291 (GEAP—14038-6) Advanced safety analysis. Sixth 
quarterly report, December 1975—February 1976. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Mar 1976. Contract E(04-3 )-0893-TAS-19. vp. AT. 

Progress is summarized in the following study areas: en- 
gineering analysis of post-accident heat removal, inherently safe 
core design, fuel pin failure mechanisms, and safe shutdown relia- 
bility for a commercial LMFBR. (DG) 


7292 (GEAP—21304-1) BWR _ blowdown/emergency core 
cooling. First quarterly progress report, January 1—March 31, 
1976. Morrison, A.F. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Apr 1976. 20p. 
Dep. NTIS $3.50. 

Blowdown/Emergency Core Cooling (BD/ECC) Program 
work completed in the first quarter of 1976 (January |, 1976 to 
March 31, 1976) is summarized. Completed 8 x 8 heater analysis, 
Counter-Current-Flow-Limiting (CCFL) test plan, reverse jet 
pump flow calibration, and first draft of the BD/ECC Preliminary 

rogram Plan highlight the work completed in the quarter. 


7293 (HEDL-MG—30) awe | a uide. 
(Hanford anaes Development Lab., ichland, ash. 
(USA)). Mar 1976. Contract E(45-1)-2170. 121p. AT. 
An emergency preparedness guide manual is presented to 
pe rage the Westinghouse Hanford policy of providing for the 
ety of HEDL employees, other contractor personnel, visitors, 
and members of the general public in case of emergency such as a 
serious accident or a natural disaster. The primary objective of the 
policy is to minimize the effects of any emergency. 


7294 (HEDL-TME—76-61 ) Inlet plenum feature model of the 
Clinch River Breeder Particle Mobility and bubble dispersion test 
results. McConnell, P.M. (Hanford Engineering Development Lab., 
Wash. (USA)). Aug 1976. Cones E(45-1)-2170. 30p. 

Reductions in heat transfer and, consequently, increases in 
fuel assembly-coolant temperature differentials could result from 
localized blockages in LMFBR coolant flow channels. The present 
tests were designed to study the susceptibility of the CRBR inlet 
plenum design and lower inlet modules to blockages resulting from 
1/16-inch to 1-inch solid particles, fabric-type debris, and gas sud- 
denly injected into the plenum. The tests were performed in the 
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0.248-scale Inlet Plenum Feature Model (IPFM) as it presently 
models the current Core Support Structure-Auxiliary Flow Port 
Liner and Debris Retention design of CRBR. Sixteen-millimeter 
motion pictures were taken to help assess the qualitative features 
of bubble dispersion and solid transport characteristics. 


7295 (HEDL-WHAN-M-—8) Radiation protection procedures. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 16 May 1975. Contract E(45-1)-2170. 110p. AT. 

Radiation protection procedures are presented which have 
been implemented at Hanford Engineering Development Laborato- 
ry. Included are sections on personnel radiation exposure, material 
and equipment requirements, radioactive waste management, occu- 
pational radiation exposure records, and documentation of radia- 
tion occurrences. ( 


7296 (LA-UR—76-887) Summary of comments offered at the 
meeting on recriticality energetics, ANL, April 5—6, 1976. Strat- 
ton, W.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-Eng-36. 7p. (CONF-760459—1). Dep. NTIS 
$3.50. 

From Meeting on recriticality energetics; Argonne, Illinois, 
United States of America (USA) (5 Apr 1976). 

Some comments concerning LMFBR core disassembly ac- 
cidents are presented. 


7297 (LA-UR—76-2174) Fuel pin failure models and fuel- 
failure thresholds for core disruptive accident is. Mast, P.K.; 


Scott, J.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-eng-36. 1lp. (CONF-761001—5). Dep. NTIS 
$3.50. 


From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

A fuel pin failure model has been developed which uses a 
failure criterion based on the Larson-Miller parameter and a stress- 
rupture life fraction rule. The cladding is treated as an elastic- 
plastic solid with arbitrary strain hardening allowed. TREAT ex- 
periment analyses have been performed which show excellent 
agreement between measured and predicted pin failure times, 
failure locations, and permanent outer strain. Using this model, the 
effects of certain nonprototypic irradiation conditions have also 
been investigated. 


7298 (LA-UR—76-2175) Development of models for dynam- 
ics of subassembly can walls during core disruption. Blewett, P.J.; 
DeVault, G.P. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-Eng-36. 8p. (CONF-761001—7). Dep. NTIS 
$3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Employing thin shell theory and Hamilton’s principle, the 
equations of motion in cylindrical coordinates with theta-symmetry 
are very briefly derived. These equations describe the deformation 
of a thin, work-hardened, elastic-plastic cylindrical wall undergoing 
dynamic pressure or thermal loads on its surfaces. The method of 
differencing these equations and the solution of same is sketched. 
The results of a test problem comparing this approximate method 
with a computation by an elaborate two-dimensional Lagrangian 
code are presented. For our pu s sufficient accuracy is ob- 
tained and computation time is reduced by a factor of 50. 


7299 (LA-UR—76-2183) SIMMER-I, an LMFBR disrupted 
core analysis code. Smith, L.L.; Boudreau, J.E.; Bell, C.R.; 
Bleiweis, P.B.; Barnes, J.F.; Travis, J.R. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-eng-36. 9p. 
(CONF-761001—6). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

SIMMER-I is a coupled neutronic, fluid dynamic computer 
program designed to analyze the dynamics of LMFBR disrupted 
cores. Either point kinetics or e dependent neutronics models 
can be used to calculate neutronic feedback effects. Multicom- 
ponent, two-phase flow models are used to predict the » scale 
material motion during core disruptive accidents. The effects of 
solid material on the fluid flow is included by simple models for 
core structure and frozen material. Mass, momentum, and ene 
exchange are predicted by very simplistic models. Initial SIMM 
model verification calculations have given pood agreement with ex- 
isting out-of-pile experimental data, but ultimate validation of the 
models will require large scale in-pile experiments. 


7300 (NP—21211) Ex-vessel core catcher materials interac- 
tions. Quarterly progress April—June 1976. Swanson, D.G.; 
Goddard, D.M.; Zehms, E.H.; Meyer, R.A.; McClelland, J.D. 
(Ae Corp., El Segundo, Calif. (USA). Materials Sciences 
Lab.). 1976. 23 NTIS. ” 
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The primary effort at Aomrane this quarter has been to 
define the pr ures and me for evaluating the thermal 
structural and chemical interaction effects between molten UO, 
and candidates for catcher materials. UO, was melted a number of 
times by an electric arc in two different furnaces. One furnace was 
used to pour the molten UO, onto the catcher materials for the 
purpose of subjecting it to thermal stress and measuring the short- 
term interaction effects. The long-time effects are investigated in 
the second furnace (called the button furnace) where the molten 
UO, can be kept in contact with the catcher materials for 45 
minutes or more. Methods were developed and equipment was put 
into operation for the evaluation of the catcher materials which 
were ex) d to molten UO,. The microstructure was examined 
for evidence of microcracking, for different modes of UO, penetra- 
tion into the material, and the composition and structure of the 
residual UO, after it had hardened. 


7301 (NP—21219) Thermal-hydraulic transients with coolant 
and core materials in LMFBR evaluations. Cray 
progress report, March 1, 1976—May 30, 1976. Theofanous, T.G. 
(Purdue Univ., Lafayette, Ind. (USA). School of Nuclear En- 
gineering). 1976. 28p. NTIS. 

Highlights are presented for the following activities: ther- 
mal-hydraulics of loss-of-flow-accident initiating phase and recriti- 
cality considerations during loss-of-flow accidents. 


7302 (NUREG—0026) Evaluation of soil liquefaction poten- 
tial for level ground during earthquakes. A summary report. Seed, 
H.B.; Arango, I.; Chan, C.K. (Shannon and Wilson, Inc., Seattle, 
Wash. (USA); Agbabian Associates, El Segundo, Calif. (USA)). 
Oct 1975. 123p. NTIS $5.50. 

The results of a three-year research program conducted to 
investigate the settlement and liquefaction of sands under multi- 
directional shaking are evaluated. The investigation indicated that 
the behavior of a saturated sand under cyclic loading conditions is 
a function of its geologic and seismic history and grain structure as 
well as its placement density. It is concluded that the resistance to 
liquefaction of a sand deposit can best be estimated by laboratory 
testing on undisturbed samples. It is shown that cyclic triaxial tests 
used in conjunction with appropriate correction factors to account 
for multi-directional shaking, simple shear loading conditions, and 
overconsolidation effects can provide valid data on cyclic loading 
characteristics. The concepts of ‘limited strain potential’’ and ac- 
ceptable value of the factor of safety against initial liquefaction are 
introduced. Finally, the two basic methods for evaluating liquefac- 
tion potential and the effects of liquefaction are reviewed and up- 
dated with the information obtained through this research effort. 


7303 (NUREG—0110) Dynamic simulation of a sodium- 
cooled fast reactor power plant. Shinaishin, M.A.M. (Arizona 
Univ., Tucson (USA). Dept. of Nuclear Engineering). Aug 1976. 
405p. NTIS $11.00. 

Thesis. 

Simulation of the dynamic behavior of the Clinch River 
Breeder Reactor Plant (CRBRP) is the subject of this dissertation. 
The range of transients under consideration extends from a 
moderate transient, of the wes referred to as Anticipated 
Transient Without Scram (AT , to a transient initiated by an 
unexpected accident followed by reactor scram. The moderate 
range of transients can be simulated by a digital simulator referred 
to as the CRBRP ATWS simulator. Two versions of this simulator 
were prepared; in one, the plant controllers were nct included, 
whereas, in the other, the controllers were incorporated. A simula- 
tor referred to as the CRBRP-DCHT simulator was constructed for 
studying transients due to unexpected accidents followed by reac- 
tor scram. In this simulator em is was placed on —— the 
auxiliary heat removal system, in order to determine its capability 
to remove the after-shut down fission and decay heat. The 


transients studied using the two versions of the ATWS simulator 


include step and ramp reactivit rturbations, and an electrical 
load perturbation in the controlled plant. An uncontrolled control 
rod withdrawal followed by reactor scram was studied using the 
DCHT simulator, although the duration of this transient was 
restricted to 20 sec. because of computer limitations. The results 
agree very well with the expected physical behavior of the plant. 


7304 emer cage Multirod — Mn 
quarterly anuary— March x man, 

RH. (Oak 4 Ristionsl Lab. Tenn. (USA)). 16 Aug 1976. 
os W-7405-Eng-26;NRC-INA-40-495-75. 107p. Dep. NTIS 
~" During this report period, prototype simulators PS-17, PS- 
18, and PS-19 were tested to complete this series of tests. The 
three tests were conducted to explore Zircaloy deformation 
behavior near the boundaries of the test matrix and to continue 
performance evaluation of cannes fuel simulators over 
a wider range of test conditions. tests confirmed that the 
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design is adequate for use in tests in which the cladding tempera- 
ture does not exceed 1150 to 1200°C (approximatel 
2100—2200°F). Pertinent results and simulator parameters of all 
the PS tests are summarized. With completion of the scoping (PS 
series) tests, a new series of tests (SK series) was initiated, as 
specified in the test matrix. Eight simulators (SR-1 through SR-8), 
each incorporating the desired design features specified for the test 
a. were tested over a wide range of test conditions in a su- 
perheated steam environment. These eight tests are summarized. 


ents neta Thermal response of core and 4 
com ts of a mperature reactor 
the absence oo prod pen my ig my R.L.; San- 
ders, J.P. (Oak Ridge National Lab., Tenn. (USA)). Sep 1976. 
rr ae W-7405-eng-26;NRC-INA-40-545-75. 61p. Dep. NTIS 

A means of determining the thermal responses of the core 
and the components of a high-temperature gas-cooled reactor after 
loss of forced coolant flow is discussed. A computer program, 
using a finite-difference technique, is presented together with a 
solution of the confined natural convection. The results obtained 
are reasonable and demonstrate that the computer program 
adequately represents the confined natural convection. 


7306 (ORNL/TM—5513) LMFBR saf and core systems 
nee} Progress report, January—March 1976. Fontana, M.H.; 
antland, J.L. (Oak Ridge National Lab., Tenn. (USA)). Sep 
1976. Contract W-7405-eng-26. — AT. 
Progress is reported for the following activities: analysis and 
data evaluation of flow-coastdown tests; water system mockup of 
the Fuel Failure Mockup (FFM); development of detection 
methods for flow and blockage phenomena; FFM facility opera- 
tions; heater development for LMFBR fuel pin simulators; and 
neutronics analysis of a disrupted core. 


7307 (ORNL/TM—5514) FFM water mockup studies of the 
near-wake of permeable flow blockages. Sheppard, J.D. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W-7405- 
ENG-26. 39p. AT. 

An experimental study of transport in the near-wake region 
of permeable, planar flow blockages was conducted in a vertical- 
flow channel with a hexagonal cross section. Experiments included 
measurements of axial pressure distributions along channel walls 
exposed to the free stream and wake region and pressure dif- 
ferences between the free stream and wake regions at fixed axial 
positions. Further, time constants for scalar decay in the near-wake 
region were determined by salt conductivity tests. A_ single 
blockage geometry was used in all tests; the blockage, which was 
attached to the channel wall, obstructed 58 percent of the cross 
section when the blockage was solid. For one series of tests, dis- 
crete jets were machined into the blockage and water was metered 
into the recirculation zone at velocities of the order of the mean 
channel velocity. Increased jet velocity reduced the resistence time 
of salt in the recirculation zone, and when the jet velocity was as 
high as the accelerated free stream flow at the vena contracta, 
counterrotating cells were introduced in the recirculating zone. In 
a second series of tests, uniformly spaced holes were drilled in the 
blockages to give blockage porosities of 11 and 24 percent. The 
residence time of salt in the near wake decreased significantly as 
the blockage porosity was increased to 24 percent. 


7308 (SAND—76-0372) Fast Reactor Safety Research Pro- 
= quarterly report, April—June 1976. (Sandia Labs., Al- 
querque, N.Mex. (USA)). Sep 1976. Contract E(29-1)-789. 
57p. (NUREG— 766509). Dep. NTIS $4.50. 
Progress is summarized on the _— burst excursion ex- 
periment, debris bed studies, the ACPR fuel motion detector 
m, flash x-radiography, in-core fuel motion detection, molten 
fuel pool studies, equation-of-state of reactor fuels, molten core 
technology, and sodium containment and structural integrity. 


7309 (SUNYSB-NUREG—0001) Study of droplet 
hydrodynamics im in LOCA reflood. Quarterly ress re- 
wena July 1, 1975— ber 30, 1975. Lee, RSL; Azbel, DS. 
(State Univ. of New York, Stony Brook (USA). Coll. of Engineer- 
ing and Applied Sciences). Apr 1976. Contract 360584-S. 31p. 
Dep. NTIS $4.00. 

The purpose of the theoretical and experimental research 
work is to investigate the fluid mechanical and heat transfer 
phenomena that are believed to occur during the reflood portion 
of the hypothesized LOCA. Work has progressed on the fabrica- 
tion of a solid icle/air two-phase flow system to simulate the 
fluid mechanical behavior occurring in the reflood phenomenon. 
Complementing this, the SUNY / Stony Brook Laser doppler 
velocimeter will be used with suitable aes ray analyzing and 

thesizing of the subsequent doppler signals to obtain informa- 
thon on the sucdias "tee. Seosetieal models have been 
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produced to explain the mode(s) of droplet formation that may be 
present in the reflood phenomenon. 


7310 (WCAP—8432(Vol.3)) ECCS heat transfer e 


xperiences 
with . Volume III. Su; information. 
Mcintwe, B.A. (Westinghouse Elcteie Cor. Pitaburgh Pa. 


(USA)). Aug 1976. 75p. Westinghouse Electric Corp., Pittsburgh, 
PA. 


Additional information concerning the Westinghouse Upper 
Head Injection Emergency Core Cooling model is presented. 


7311 (WCAP—8642(Vol.2)) Blowdown experiments with 
upper head injection in G2 17 x 17 rod array. Volume II. Mclin- 
te, B.A. (Westinghouse Electric ae Pittsburgh, Pa. (USA)). 
ug 1976. 49p. Westinghouse Electric Corp., Pittsburgh, PA. 
Results are described of a series of 24 blowdown experi- 
ments with upper head injection (UHI) performed by the 
Westinghouse Electric Corporation to provide experimental heat 
transfer data applicable to pressurized water reactors having 17 x 
17 fuel assemblies. Analyses using the heat transfer correlations 
developed from 15 x 15 test data are presented for each test along 
with statistical summaries of the pertinent heat transfer data. 


7312 Experience from failures in nuclear power plants. 
Feldmann, J. (Allianz Versicherungs-A.G., Muenchen (F.R. Ger- 
many). Abt. Technische Versicherungen). Maschinenschaden; 43: 
No. 5, 165-171(1970). (In German). 

13 figs.; 1 tab.; 4 refs. 

Following brief indications on the failure experience in the 
assembly of nuclear power plants in Germany, the author deals 
with failures in the operation of nuclear power plants at home and 
abroad and critically considers the individual cources of failure 
and repair works. It is thus shown that repairs can be successfully 
performed even on highly active system parts within the pressure 
vessel. The repair times, however, must be increased by at least a 
factor of 10 in these cases as o to comparable work without 
the aggravating condition of radiation exposure. As was already 
seen in the first analysis of the Allianz Versicherungs-AG, the 
present work shows that even in the case of serious accidents in 
nuclear cycles of the nuclear power plants, there was no endanger- 
ing of the personnel and environment by radioactive radiation. 


7313 Nuclear power plants in populated areas. Wachsmann, 
F. VFDB (Ver. Foerder. Dtsch. Brandschutzes) Z.; 22: No. 34, 34- 
37(1973). (In German). 

9 figs.; 6 refs. 

The article first deals with the permanently increasing de- 
mand for electical power. Considering the ever growing energy de- 
mand which can no longer be covered by conventional power 

lants, it has become necessary to set up nuclear power plants. 
e author presents in a survey the basic function of nuclear 
power plants as well as the resulting risks and safety measures. The 
author concludes that according to present knowledge there is no 
more need to erect nuclear power plants outside densely populated 
urban areas but there is now the possibility of erecting nuclear 
power plants in densely populated areas. 


7314 Abstract Oe bet protection of nuclear facilities 
— external Pt. 2.  Hackenbroch, M. 
(Bundesministerium fuer Bildung und Wissenschaft, Bonn (F.R. 
Germany)). pp 109-114 of In Erstes Deutsches Atomrechts-Sym- 
- Referate und Diskussionsberichte. Lukes, R. (ed.). 
ologne; Heymanns (1973). (In German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

Problem analysis of the so-called abstract design basis pro- 

tection with a graphical representation of ible courses of ac- 
tion for licensing authorities and authorities issuing regulations. 


7315 Abstract m basis protection of nuclear facilities 
— external effects. 5. Roser, T. (Deutsches Atomforum 
e.V., Bonn (F.R. Germany)). pp 115-118 of In Erstes Deutsches 
Atomrechts-Symposium. Referate und Diskussionsberichte. Lukes, 
R. (ed.). Cologne; Heymanns (1973). (In German) 
From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 
atomic law does not offer an adequate legal basis for 
recautions against advancing dangerous buildings which could not 
anticipated at the time of licensing. Thus the conditions which 
are needed for issuing an abstract general regulation are lacking. If 
in the further course of the nuclear facility's life there are = 
gerous emmissions on account of buildings advanced in the mean- 
time then not = the operator of the nuclear facility but also the 
authorities are obliged to ward off these emmissions. 


7316 Fire brigade technical considerations on nuclear reactor 
plants. Glor, R.L. (Berufsfeuerwehr es (F.R. Germany)). 
VFDB (Ver. Foerder. Dtsch. Brandschutzes) Z.; 22: No. 38, 38- 
42(1973). (In German). 
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With the increasing number of nuclear sees lants in the 
pete areas, the fire brigades must be adequately prepared. 

ere are basically three types of fire fighting action: normal ac- 
tion outside the control regions, normal action within the control 
regions, and radiation technical action within the control regions. 
The author discusses the necessary additional training of the fire 
brigade and the required equipment for these actions. Further- 
more, the author demands that if there is no plant fire brigade in 
such a nuclear power plant, then at least radiation protection 
brigade should be ——— from the personnel in order to gain- 
fully use their knowledge of locality for saving measures. The 
problem of the technical action at the accident spot is briefly 
touched upon from the legal aspect, especially as in such actions 
the radiation protection law and fire — law. The danger of 
using extinguishers, whether water or carbon dioxide, is discussed 
as both could aggravate conditions in unfavorable circumstances. 
Furthermore, there is a certain problem in the action within the 
reactor building, as the entrance is only possible via locks which 
must be kept operative during the whole fire. 


7317 Cooling system for nuclear reactors. (to Nuclear Power 
Co.). French Patent 2,241,851/E/. 12 Jul 1974. 8p. (In French). 

Addition to the French patent document 7046171; Availa- 
ble from Institut National de la Propriete Industrielle, Paris 
(France); priority claim: 24 Aug 1973, UK. 

The emergency cooling system comprises a heat exchanger 
for transferring heat from the reactor core coolant to the emergen- 
cy cooling circuit water, with means for causing at least a portion 
of the core coolant to pass through the heat exchanger once said 
coolant has left the core said emergency cooling circuit comprising 
a safety valve adapted to allow water or steam to be expelled from 
the circuit in — to any rising of the circuit pressure above a 
pre-determined level, together with a means for feeding pres- 
surized water to said circuit in exchange for the expelled water or 
steam. 


7318 A safety control device for detecting undesirable condi- 
tions. (to GEC-Elliot Automation Ltd.). French Patent 
2,246,098/A/. 26 Sep 1974. 16p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 27 Sep 1973, UK. 

The invention relates to safety control devices. It deals with 
a device adapted to transmit a warning signal and to the detection 
of an undesirable condition in an associated apparatus, said device 
comprising switching means comprising transistors mounted in a 
reaction path, feeding means for opening the switching means 
whenever an undesirable condition has been detected by sensors, 
whereby an oscillator is caused to stop oscillating, and an outlet 
device controlled by the oscillator stoppage. This can be applied to 
the supervision of nuclear reactor. 


7319 Experimental investigation of the meltdown behaviour of 
LWR fuel elements. Hagen, S. (Kernforschungszentrum Karlsruhe 
(F.R. Germany). Abt. Reaktorbetrieb und Technik). KFK Nachr.; 
7: No. —" (1975). (In German). 

7 fi 


gs. 
The LWR fuel rod meltdown behaviour is essentially deter- 
mined by the competing course of the interaction between UO, 
pellets and zircaloy claddin tube on one hand and the cladding 
and the oxygen content of the surrounding atmosphere on the 
other. This interaction leads to alloy formation between the start- 
ing components. The data for the pure components are thus no 
longer responsible for the meltdown of the rod but the values for 
the actual mixture ratio in the uranium-zircaloy-oxygen system are. 
The mixture ratio —— with time and ition through the in- 
creasing interaction with temperature. In protective gas which 
should simulate the missing steam, the fuel also melts together with 
the cladding at 1,850°C. In air which was used in excess instead of 
steam, a zirconium oxide cladding is formed which is stronger the 
more slowly the rod is heated. While the UO, begins to melt in in- 
teraction with the remaining zirconium, the blanket essentiall 
consisting of zirconium oxide has still a stable form at 2 200°C 
The described experiments are the first part of an investigation 
program on the meltdown of LWR fuel elements. 


7320 Ini tions of the safety criteria for nuclear power 
stations: suggestions for a subject catalog. RS Kurz-Inf., Reihe C; 
No. 26, 1(1975). (In German). 

1 ref. Short communication only. 


7321 Nuclear power and the public. Rudloff, W. (Deutsches 
Atomforum e.V., Bonn (F.R. Germany)). 33-36 of In Aktuelle 
Themen zur Kernenergie. Mannheim, F.R. Germany; BBC (1975). 
(In German) 

6 refs. 

Comments are presented on the topic: is there too much, 
too little or wrong information about nuclear energy. 
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7322 of nuclear installations as a source of interna- 
tional conflict. Schnurer, H.; Breest, H.C. (Bundesministerium des 
Innern, Bonn (F.R. Germany)). PP. 227-268 of In Kernenergie und 
internationale Politik. Zur friedlichen Nutzung der —y = 

r, K.; Lindemann, B. (eds.) (Deutsche Gesellschaft r 
Auswaertige Politik e.V., Bonn (F.R. Germany). Forschungsin- 
stitut). Munich; Oldenbourg (1975). (In German) 

3 tabs.; 25 refs. 

The author outlines safety problems regarding nuclear reac- 
tors, nuclear power plants and the whole nuclear fuel cycle and 
gives an account of national supervision in the FRG. Suggestions 
are made for easing international conflicts. 


7323 Safety of nuclear power plants. Stuermer, W. (Babcock 
- Brown Boveri Reaktor G.m.b.H., Mannheim (F.R. Germany)). 
pp 18-24 of In Aktuelle Themen zur Kernenergie. Mannheim, ER 
rmany; BBC (1975). (In German) 

6 figs.; 8 refs. 

This paper deals with the questions: what is meant by ‘risk’ 
and which risks can be considered to be acceptable. It also gives 
methods and examples of safety engineering. 


7324 Technical rules and in the field of reactor 
safety. Quirrenbach, F.J. (Vereinigung der Technischen 
Ueberwachungsvereine e.V., Essen (F.R. Germany)). 129-132 
of In Third German s _ on atomic energy law. Ts and 
discussions. Koeln, F.R. Germany; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, = ny (22 Oct 1974). 

refs. 


The complexity as well as the anal between safety 
criteria of the Ministry of the Interior, KTA rules, TRD (rules for 
boilers), UVV (rules for pressure vessels), and AD-Merkblaetter 
(notes of the workshop group on pressure vessels) is dealt with 
briefly from the point of view of the engineer on the job, and a 
pence 5 development on the legal side is welcomed. 


7325 Technical rules and in the field of reactor 
safety. Berg, K.H. (Bundesministerium des Innern, Bonn (F.R. Ger- 
many)). pp 91-106 of In Drittes deutsches Atomrechts-Symposium. 
Referate und Diskussionsberichte. Koeln, F.R. Germany; 
Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

39 refs. 

Technical rules and regulations, e.g. the DIN standards in 
the FRG, are in general not legally binding. They have the 
character of a recommendation and carry weight in setting stan- 
dards for proceeding in a technically correct manner. As it is, 
there is a variety of initiatives for codification of technical 
regulations in the field of reactor safety on a national level within 
the FRG as well as internationally. However, a large number of de- 
= became active within a short space of time, which has 

serious consequences on the effective use of limited available 
manpower. Besides, the priority of the various regulatory guides 
still being deve has not been clarified conclusively. It is 
desirable that nuc regulation work should be channelled on to 
the KTA. One should take into account in the FRG in particular 
what is being developed in the way of regulations by the IAEA or, 
if ——— by the European Community.ts. However, in the 
FRG the codification of the practical aspects of safety engineering 
on a national level and a certain consolidation of nuclear safety 
concepts should be most important for the time being. 


Vereinbarung zwischen dem Bundesminister des Innern 


and the United States a 
on in the field of nuclear 
= Bonn, F.R. Germany; BMI (1975). 20p. (In English, Ger- 
man). 
The full text of the agreement is presented in both lan- 


(EURFNR— 1267) by nae of oxide fuel under 
accident conditions ( -- 5000 K). Schretzmann, 
.; Bober, M.; Breitung, W.; Karow, H.U. (Kernforschungszentrum 
Karlsruhe (Germany, FR). Inst. fuer Neutronenphysik und Reak- 
tortechnik). Mar 1975. Translation of KFK—2148. 10p. Dep. 
NTIS $3.50. 

Work performed under United States—Euratom Fast Reac- 

* m= of fi ially the 

ety analysis of fast reactors—especially investigati 

of h thetical prompt critical excursions—requires eeieietiee of 
the fuel pressures in the temperature range above 3000°K, where 


NUCLEAR REACTOR TECHNOLOGY 


up to now no measured data have been available. 

time measuring methods, which are based on lase 

beam heating of the fuel surface, are compared. 

aspects and application limits of these methods . 
Because of the increasingly dense plasma state of the fuel vapor, 
~— pressure measurements are limited to the temperature 

be about 5000°K. The vapor pressure evaluation from experi- 


mental data must be done on a ynamical basis. There is also 


the problem of exactly determining the evaporation temperature. 
Because of the exponential p(T)-relationship, an error in tempera- 
ture determination reeeng Np mere es the reliability of the result- 
ing vapor pressure data. 
respond 


measured evaporation conditions cor- 

to hypothetical reactor accident conditions. The intensive 
evaporation compels the congruent evaporation of the fuel with a 
vapor composition other than that in thermodynamic equilibrium. 
The resulting vapor pressure therefore deviates from the saturated 
vapor pressure. Both vapor pressure curves—the one for ther- 
modynamic equilibrium and that valid for forced congruent 
evaporation—have been calculated based on thermodynamic fuel 
data from the literature and are compared with the recent results 
of laser evaporation experiments. 


7328 (GERRSR—4) Research reports. Reports on research 
pro, supported by the Federal Ministry for Research and 

in the area of reactor safety. Time spanned by the re- 
port: January 1, 1975—March 31, 1975. (Institut fuer Reaktor- 
sicherheit der Technischen Ueberwachungs-Vereine e.V., Koeln 
(Germany, F.R.)). May 1975. Translation of IRS-F—25. 234p. 
Dep. S (US Sales Only) $8.00. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 

A survey is presented of current LWR safety studies which 
include blowdown transient processes, E performance, fuel 
element failure, containment, meltdown, reactor protection 
systems, operational safety, pressure vessel reliability, quality as- 
surance, and reactor instrumentation. (DG) 


7329 Ss reduce the of a reactor core 
meltdown. Albrecht, H.; Barleon, L.; Dorner, S.; Fischer, M.; Wil- 
helm, J. (to Gesellschaft fuer Kernforschung mbH). German( FRG) 
Patent —e_ 26 Jun 1975. 7p. (In German). 

4 figs. 

Core catchers are employed to protect the containments of 
water, steam or gas cooled reactors in case of core meltdown. To 
prevent releases of hydrogenous coolant and of the radiolytic 
decomposition of water, respectively, the surface of the core 
catcher is coated with a protective substance. This material may be 
an oxide or a mixture of several oxides of the MgO, CaO, B,O, 
and SiO, groups. On the other hand, also a compound or a mixture 
of compounds of the borates, phosphates, chromates and car- 
bonates groups can be used. Silver in addition may be mixed into 
the protective substance to bind any iodine that may be generated. 


7330 World of plutonium. Broda, E. (Vienna Univ. (Austria). 
Inst. fuer Physikalische Chemie). Naturwiss. Rundsch.; 28: No. 7, 
ate 975). (In German). 

refs. 


According to the author's opinion, the quantities of plutoni- 
um produced in the operation of fast breeders and getting into cir- 
culation present a great danger to man. Aside from the possibility 
to misuse Pu as a weapon, an increase of the pollution degree of 
the upper earth layer with Pu is expected. Besides the high costs, 
the unsafety and danger involved, the resulting plutonium economy 
is against the fast breeders. Alternative unconventional energy 
technologies are briefly discussed. 


7331 IRS/LRA work on the reactor safety study WASH- 
1,400. Continuation of the common attitude. /RS Mitt.; No. 3, 14- 
a. — (In German). 
ref. 


A discussion of the American safety study is given. The 

plant and accident eters having a dominant risk effect are 
named. Furthermore, the transferability of the results to German 
conditions is discussed. 
7332 Dose commitments of at nuclear facilities. 
Herrmann, H.J. (Institut fuer Reaktorsicherheit der Technischen 
Ueberwachungs-Vereine e.V., Koeln (F.R. Germany)). /RS Mitt.; 
No. 3, He 1975). (In German). 


In connection with the increasing number of nuclear plants 
in the FRG, the compilation of data on the radiation exposure of 
monitored personnel has begun. This inventory is to serve the 
——— of critical aspects and as a basis for expert activity in 
the field of radiation work protection. In the radiation exposure 
considerations, one differentiates between normal operation and 
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the revision phase of the nuclear plant. Also a breakdown of the 
total dose of all monitored persons according to exposed persons 
for own and foreign personnel is carried out. The high exposure 
values in the revision and operational phases exceeding authorized 
basic allowance, whose increase with operational time of a plant is 
approximately squared, makes one realize the necessity of paying 
more attention to ‘radiation work protection’. 


7333 Nuclear reactor. Broadley, D. (to UKAEA). Ger- 
man(FRG) Patent 2,514,812/A/. 16 Oct 1975. 9p. (In German). 

2 figs. 

A cone catcher is described consisting of collector and inner 
vessel where the latter has a collar which conducts the fission 
products into the trough. The collector has numerous cooling pipes 
which stretch out between the bottom raft and the surrounding 
wall and can be brought into circulation through the coolant from 
the lower region of the melting tank upwards. 


7334 -term shutdown technique for a high-temperature 
reactor. Schweiger, F.; Wohler, J. (to Hochtemperatur-Kernkraft- 
werk GmbH). German(FRG) Patent 2,264,947/A/. 16 Oct 1975. 
9p. (In German). 

The claim deals with a shutdown process for a HTR with 
negative temperature coefficient of reactivity in whose course the 
coolant admission is reduced. After shutdown of the power 
removal, a higher level of the average reactor core temperature is 
temporarily fixed by dosed after-heat removal and during this at 
least some of the control rods or of the shutdown rods are inserted 
into ae reactor core. After this procedure, the heat removal is in- 
creased. 


7335 Pressure suppression systems in BWR type reactors of 
KWU’s building line 69. Bundesanzeiger; 27: No. 219, 1-2(Nov 
1975). (In German). 

The RSK is of the opinion that the maximum pressure in the 
light of existing scientific knowledge and technology is covered by 
the pressure expectations and that the efficiency of the pressure 
suppression systems in controlling loss-of-coolant accidents can be 
ensured. Discussed in detail are: Initial impact and rough conden- 
sation in pressure relief, stress by movements of water, formation 
of steam void channels, temperature distribution at the bottom of 
the condensation chamber, leakages between pressure chambers 
and condensation chambers, leakages from the condensation 
chamber into the outside, harmonic condensation rates, shearing 
force on the condensation pipes and pressure fluctuations. 


7336 Scram containers for the nuclear power plants Brun- 
sbuettel (KRB) and Philippsburg 1 (KKP 1). Bundesanzeiger; 27: 
No. 219, 1(Nov 1975). (In German). 

The RSK concludes after thorough consideration that the 
fast shutdown vessel should not be left in its present form as a per- 
manent solution and recommends its operation for a limited period 
of time until a solution is found to replace it. 


7337 (EURFNR—1338) Aerosol formation and filter 
behavior curing sodium fires. Boehm, L.; Jordan, S. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)). Nov 1975. 
Translation of KFK—2202. 47p. Dep. NTIS $4.00. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

Investigations are described of aerosol-formation rates dur- 
ing sodium fires, the behavior of sodium oxide-aerosols in a closed 
system, and the filtration of sodium oxide-aerosols. These experi- 
ments were designed to simulate the behavior of sodium oxide- 
aerosols after an accident in the inner and outer containment of 
the sodium-cooled fast Reactor SNR 300. Considering the three 
aerosol processes, aerosol formation, thermophoresis and sedimen- 
tation, a model was evaluated which calculates the aerosol-mass 
concentration depending on time. The calculated values were in 
good agreement with experimental data. Further experiments had 
shown that fiberglass filters as they are used in nuclear installations 
up to now are not qualified for filtering sodium oxide-aerosols. The 
behavior of sand-bed filters was investigated. A sand-bed-filter ar- 
rangement was developed which is better than HEPA-standard of 
fiberglass filters concerning efficiency (better than 99.99 percent) 
and load capacity (about 500 g Na,0,/m?). Beyond that sand-bed 
filters resist high pressure and temperature peaks. Liquid sodium 
oxide-aerosols are filtered with an efficiency better than 99.9 per- 
cent. A physical model was evaluated to explain pressure increase 
at the sand-bed filter during load and penetration of the filter. The 
—— values were in good agreement with experimental 
results. 


7338 (NR-tr—005) Deformation and inner oxidation of the 
fuel rod in a loss-of-coolant accident condition. Furuta, T.; 
Hashimoto, M.; Otomo, T.; Kawasaki, S.; Honma, K. (Japan 
Atomic ar! Research Inst., Tokyo). Nov 1975. Translation of 
JAERI-M—6339. 20p. NTIS $3.50. 


ERA VOL. 2, NO. 4 


In order to study the behaviors of the fuel rod in a loss-of- 
coolant accident (LOCA), four kinds of pre-pressurized sham fuel 
rods filled with Al,O, pellets to simulate UO, were heated in steam 
under hypothetical LOCA conditions. Circumferential strain of the 
sham fuel rod increased with rise of the initial pressure, since burst 
temperature of the single sham fuel rod decreased with increase of 
the initial pressure. Oxide thickness of the inner tube wall is larger 
than that of the outer tube wall, when amount of the supplied 
steam to the inner tube wall is less. The thicker, coarse, inner 
oxide film consists of monoclinic and tetragonal zirconia, while the 
thinner outer oxide film is of monoclinic zirconia alone. The lon- 
gitudinal inner oxide film is observed within 76 mm of the rupture. 


7339 Hydrodynamics of post-disassembly fuel expansions. Kir- 
biyik, M.; Garner, P.L.; Refling, J.G.; Reynolds, A.B. (Virginia 
Univ., Charlottesville (USA). Dept. of Nuclear Engineering). Nucl. 
Eng. Des.; 35: No. 3, 441-460(Dec 1975). 

The early expansion of the fuel following disassembly in an 
LMFBR core daraptive accident is modeled. Spherical expansion 
in the sodium is assumed. A _ Langrangian, finite-difference 
hydrodynamic code (FEXPAN) describes the motion. Disassembly 
employs VENUS-II, and a consistent equation of state for fuel was 
used throughout disassembly and FEXPAN. Time-dependent 
mechanical work and fuel vaporized without fuel mixing are ob- 
tained. FEXPAN is compared with time-independent expansion for 
the effect of fuel mixing. For example, for a particular accident 
analysed 75 MW sec mechanical work was calculated for expan- 
sion with no mixing versus 10 MW sec with complete core mixing. 


7340 Study of the behavior of the fuel elements of water reac- 
tors in the event of a blowdown accident: the PHEBUS code. Fon- 
teray, J.; Roche, L.; Vidal, H. (CEA Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-les-Durance (France). Service 
d’Essais de Surete). Bull. Inf. Sci. Tech. (Paris); No. 209, 37- 
42(Dec 1975). (In French). 

The program PHEBUS was set up to study the behavior of 
water reactor fuel elements in the event of a depressurization. 
Among other things it should allow the computing codes describ- 
ing depressurization and rewetting to be ajusted for application to 
the calculation of power reactor accidents. It should also allow in- 
vestigation of the behavior of fuel elements and the efficiency of 
the safety injection. 


7341 Probabilistic modelling for safety analysis of technical 
systems. Gheorghe, Ad. (Bucharest Polytech Inst., Romania). Rev. 
Roum. Sci. Tech., Ser. Electrotech. Energ.; 21: No. 5, 85-93(1976). 
A methodology to answer the safety questions, when one is 
faced with uncertainty about the system operational states, is 
ge This methodology is given as the Synthetic Probabilistic 
ree Model (SPTM) and basically deals with concepts from 
systems analysis. 13 refs. 


7342 Seismic safety of nuclear power plants. Hou, S.N. 
(Nuclear Regulatory Commission, Washington, DC). J. Environ. 
Sci.; 19: No. 4, 26-29( 1976). 

The substantial conservatisms built into seismic resistant 
design for nuclear power plants are discussed. Uncertainties in 
seismic parameters and engineering practices which necessitate 
these conservatisms are also discussed. 


7343 RELAP4 computer code. III. LOCA analysis results of a 
typical PWR t. Barnum, D.J.; Solbrig, C.W. Nucl. Saf.; 17: No. 
4, 422-436( 1976). 

The RELAP4 computer program is used principally in the 
analysis of the hypothetical loss-of-coolant accident. The article 
presented discusses (1) the RELAP 4 program, (2) input model- 
ing, and (3) typical results. The article describes the input required 
to model a typical four-loop pressurized-water reactor, the calcula- 
tional results for this plant, and the physical phenomena that these 
results represent. The calculations were performed with the stan- 
dard version of RELAP4 (the latest publicly available version) in- 
stead of the conservative version mo for licensing. The results are 


pe cage mg of large water reactors, but different designs will ex- 
hibit different phenomena. 


7344 Reliability analysis of the scram system of the Missouri 


University research reactor. Werner, R.A. (Texas Electric Service 
Co., Graham, TX); Loyalka, S.K. Nucl. Saf.; 17: No. 4, 437- 
446( 1976). 

The reliability analysis of anticipated transients without 
scram is a topic of considerable significance in reactor safety stu- 
dies. The article describes the results of a recently completed study 
on the reliability of the Missouri University Research Reactor 
(MURR) scram system. For this reactor it has been determined 
that the failure to initiate a scram automatically or manually within 
7.5 sec of an isolation-valve closure can to core meltdown. 
Since valve closure is a credible accident (it has occurred once 
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during the past 5 mont. it is important to know the reliability of 
scram system. authors have used the event and fault-tree 
methodologies to analyze accident sequences and the scram 
tem. Several common-mode failures have been identified, and 
availability probabilities for each primary event were obtained 

by a detailed examination of the MUR > nemaay | records. 
— analysis shows that the MURR scram system is highly reli- 


7345 Relation of intermediate-sized pressure-vessel tests to 
LWR safety. Merkle, J.G.; Whitman, G.D.; Bryan, R.H. ( 
Ridge National Lab., TN). Nucl. Saf.; 17: No. 4, 447-463( 1976). 

Under the auspices of the Heavy-Section Steel Technology 
Program at Oak Ridge National Laboratory, eight intermediate- 
sized (6-in. wall thickness and 39-in. outside diameter) steel pres- 
sure vessels containing carefully prepared and sharpened surface 
cracks have been tested to provide an improved quantitative basis 
for evaluating the safety margins against fracture of nuclear reac- 
tor pressure vessels. The cylindrical regions of the test vessels were 
fabricated from either A508 class 2 forging steel or A533, grade B, 
class | steel plate. The flaws in the test vessls were 1.20 to 5.30 in. 
deep, and test temperatures ranged from 32 to 196°F. Extensive 
fast fracture was observed, as expected, at 32°F at a pressure near 
the gross yield pressure of the test vessel, and two vessels leaked 
without fracturing at or slightly above 190°F. Extensive fracture 
analyses were performed on all vessels. The analytical studies per- 
formed indicate that, below the upper-shelf temperature range, 
linear elastic fracture mechanics (expressed in terms of strain) is 
accurate or conservative, depending on transverse restraint condi- 
tions prior to the onset of through-the-thickness yielding. In addi- 
tion, in the cylindrical region of a vessel, within the upper-shelf 
temperature range, failure is controlled by the onset of plastic in- 
stability in the region surrounding the flaw if the upper-shelf 
toughness is sufficiently high. For surface flaws of less than half 
the test-vessel wall thickness in depth, failure loads were approxi- 
mately three times the code design pressure of the test vessels. Ap- 
plication of the analysis procedures developed for these tests on in- 
termediate-sized vessels to a hypothetical reactor pressure vessel 
— that a similar margin of safety is inherent in full-scale 
vessels. 


Recent occurrences at nuclear reactors and their causes. 


7346 
Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf.; 17: No. 4, 483- 
492(1976). 

The safety-related occurrences on which reports were 
received at the Nuclear Safety Information Center during March 
and April 1976 are listed. 


7347 Casto, W.R. (comp.). (Selected safety-related occur- 
rences reported in March and April 1976). Nucl. Saf.; 17: No. 4, 
493-496( 1976). 

The following safety-related occurrences are briefly 
reviewed: (1) the off-gas building was demolished by an explosion 
at the Cooper Nuclear Station, Brownville, Nebr.; (2) a tube failed 
in the isolation condenser at Millstone 1, Waterford, Conn.; (3) at 
Isomedix, Inc., Parsippany, N.J., a hot-cell operator received an 
exposure estimated at 400 rads. 


7348 Cost-benefit and risk-benefit assessment for nuclear 
power plants. Eichholz, G.G. Nucl. Saf.; 17: No. 5, 525-538(1976). 

A cost benefit assessment is an essential part of the En- 
vironmental Impact Statement submitted as part of the licensing 
considerations for a nuclear facility. Such an assessment forms part 
of the initial decision to build a nuclear facility, enters critically 
into the selection of a suitable site, and ultimately forms part of 
the design procedures to optimize engineering solutions to deal 
with. waste-heat dissipation, treatment methods for radioactive ef- 
fluent control, and land and site use. Whereas the initial decision 
usually can be made in purely economic terms, the latter stages in- 
volve environmental and social issues that are not readily quan- 
tified and involve a Bagram judgment of what constitutes the 
least, readily achievable impact. radiological impact of the 
plant on the surroundin T pay from the release of low-level 
effluents can be uantiff and treated as a financial ‘’cost.”’ Al- 
ternatively it can be treated as a ‘‘risk’’ and related to other risks 
modern man is subjected to and can be used as a means to 
establish site boundaries. Both cost-benefit and _risk-benefit 
analyses represent essentially optimization hes to the 
problem of making nuclear power plants economically competitive, 
socially and politically acceptable, and as safe or innocuous as one 
can reasonably make them. 


7349 Role of core-disruptive accidents in design and licensing 
of LMFBRs. Fauske, H.K. Nucl. Saf.; 17: No. 5, 550-567( 1976). 
The role of core-disruptive accidents (CDAs) in design and 
licensing of eukdenstsbeneio’ fast breeder reactors is reviewed, 
including a description of CDA initiators, likely accident paths, 
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core-meltdown energetics, and radiological consequences. It is 
concluded that (1) probabilities of initiators leading to core 
meltdown should and can be made sufficiently low (objective, less 
than 10-* per reactor-year) to reduce them to Class 9 accidents 
(2) best-estimate analysis including design considerations should 
and can demonstrate the unlikelihood (objective, less than 10~*) of 
a postulated core meltdown leading to substantial energetics that 
would challenge the energy absorption capability provi by the 
primary-system design, i.e., the absence of energetic hydrodynamic 
disassembly and/or energetic fuel—coolant interactions, (3) the 
principal basis for the primary-system design should be set by func- 
tional requirements where any weak links in the resulting design 
should be upgraded to give an overall consistent system with an 
optimum ener, ere capability (essentially current practice) 
and not by itrary CDA energetics, and (4) on the basis of best- 
estimate analysis including design considerations, the objective 
should and can be to demonstrate long-term containment capabili- 
ty of the fuel debris following a tulated core-meltdown ac- 
cident. This balanced approach is believed necessary, at least in 
the near term, to adequately demonstrate that the safety objective 
that the occurrence of radiological consequences outside the plant 
boundary in excess of acceptable levels must be less than 10~* per 
reactor-year has indeed been achieved. 


7350 Reliability of piping in light-water reactors. Bush, S.H. 
(Battelle Pacific Northwest Labs., Richland, WA). Nucl. Saf.; 17: 
No. 5, 568-579( 1976). 

An assessment is presented of the reliability of piping in 
light-water reactors b on nonnuclear failure data, conditional 
failure probabilities, the role of periodic inspection, and a review 
of nuclear system failures. Failure statistics confirm rates of 10~* 
to 10~* per reactor-year in large pipes, with higher rates as the size 
decreases. Periodic inspection, a critical factor, enhances reliability 
by factors of 10 to 10,000. Nuclear failures are classed into two 
statistical categories: (1) those due to intergranular stress-corro- 
sion cracking (IGSCC); and (2) all others due to construction, 
design, or operational errors. The spectrum of pipe sizes in- 
fluenced by IGSCC differs from that influenced by other 
mechanisms. 


7351 Browns Ferry nuclear power-plant fire on March 22, 
1975. Scott, R.L. (Oak Ridge National Lab., TN). Nucl. Saf.; 17: 
No. 5, 592-610( 1976). 

A review is presented of the March 22, 1975, fire at the 
Browns Ferry nuclear power plant. The fire originated in the elec- 
trical cable trays and burned for 7 hr before it was extinguished by 
water. The use of water was delayed until the reactors were in a 
stable shutdown condition because of the possibility of shorting 
circuits, which might have caused further degradation of condi- 
tions that would have been more difficult to control. However, 
when water was authorized, the fire was quickly extinguished. The 
fire-fighting efforts and the damage caused by the fire are 
described. The loss of electrical power and control circuits resulted 
in the unavailability of emergency core-cooling systems and ham- 
pered efforts to provide normal cooling to the reactor fuel. The 
availability of alternate cooling methods is reviewed, the efforts to 
maintain cooling of the reactor fuel are discussed, and the basic 
reasons for the common-mode failures are described. Assessments 
of the fire were made by three groups in the U.S. Nuclear Regula- 
tory Commission (NRC), as well as by an independent insurance 
group. Some of the details of these assessments are presented, in 
particular, some deficiencies that the NRC Office of Inspection 
and Enforcement found during its investigation and some of the 
lessons learned from the events as determined by the NRC Special 
Review Group. 


7352 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf.; 17: No. 5, 611- 
629( 1976). 

The safety-related occurrences on which reports were 
received at the Nasloar Safety Information Center during May and 
June 1976 are listed. 


7353 Risk prediction, safety a and ae proba- 
— methods - a caveat. Critchley, O.H. (Manchester Univ. 
(UK)). J. Br. Nucl. Energy Soc.; 15: No. 1, 18-20(Jan 1976). 
Views are expressed on the use of quantitative techniques 
for the determination of value judgements in nuclear safety assess- 
ments, hazard evaluation, risk prediction. Caution 1s —_ 
when attempts are made to quantify value judgements in the field 
of nuclear safety. Criteria are given for the meaningful application 
of reliability methods, but doubts are expressed about their appli- 
cation to safety analysis, risk prediction and design guidances for 
experimental or ape ey Doubts are also expressed about 
some concomitant me of population dose evaluation. The 
complexities of new designs of nuclear er plants make the 
= of safety assessment more difficult, but some possible ap- 
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proaches are suggested as alternatives to the quantitative 


techniques criticized. 

7354 Safety problems arising from process heat a tions 
of tem ~ a: gas cooled reactors. Ball, G.D. (UKAEA Safet 

and cliabiit Directorate, Culcheth); Shepherd, J. J. Br. Nucl. 
Energy Soc.; ts: No. 1, 79-88(Jan 1976). 

From CSNI specialist meeting on high temperature gas 
cooled reactor safety; Petten, Netherlands (May 1975). 

In addition to the basic principles established for the safety 
and siting of steam cycle nuclear stations other key aspects require 
ae consideration where reactors are used for process purposes. 

—_ are examined for an HTR reactor used for process 
heat. The nature of the activity in the coolant circuit of the reactor 
during normal operation and possible hazards relating to circuit ac- 
tivity levels are examined. Possible reactor faults which could af- 
fect the process plant are considered under the headings: reactivity 
and control considerations; chemical reactions of secondary and 
subsequent coolants; and loss of coolant. Risks d to a nuclear 
reactor from adjacent plant are then examined: typical examples 
are explosions and missiles generated by explosions, fires, release 
of flammable vapours, release of corrosive or toxic materials. It is 
concluded that HTRs could be developed to acceptable standards 
of safety for use with process plant, although much detailed work 
remains to be done. 


7355 Effect of a certain class of potential common mode 
failures on the reliability of redundant systems. Apostolakis, G.E. 
(California Univ., Los Angeles (USA). School of Engineering and 
Applied Science). Nucl. Eng. Des.; 36: No. 1, 123-133(Jan 1976). 

This is a theoretical investigation of the importance of com- 
mon mode failures (cmfs) on the reliability of redundant systems. 
These failures are assumed to be the result of fatal shocks e.g. 
from earthquakes and explosions, which occur at a constant rate. 
This formulation makes it possible to predict analytically results 
obtained in the past which showed that the probability of a cmf of 
the redundant channels of the protection system of a typical 
nuclear power plant was orders of magnitude larger than the 
probability of failure from chance failures alone. Furthermore, 
since most reliability analyses of redundant systems do not include 
potential cmfs in the probabilistic calculations, criteria aré 
established which can be used to decide either that the cmf effects 
are indeed insignificant or that such calculations are meaningless, 
and more sophisticated methods of analysis are required, because 
cmfs cannot G ignored. 


7356 In pile studies for the safety of fast neutron reactors. 
Bailly, J. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Service d’Essais de Surete). Bull. 
Inf. Sci. Tech. (Paris); No. 210, 19-32(Jan 1976). (In French). 

The study of the possible core accidents is particularly im- 
portant for the safety evaluation of fast reactors, because of the 
potential related risks. Since 1967, the Commissariat a |’Energie 
Atomique has undertaken a ~~ (SCARABEE) for the study 
of the consequences of cooling failures which seem to be a possi- 
ble cause of accident initiation. The pee has already given im- 
portant results: they are being jointly analyzed with the UKAEA 
and the Gesellschaft fuer Pree Mews a (West Germany). 
Another program (CABRI) is concerned with reactivity accidents 
occuring in a reactor in normal operating conditions, or following 
a cooling failure where the reactor is not shutdown. The program 
CABRI is implemented within a cooperation between CEA, and 
GfK, to which PNC (Japan) is associated. The UKAEA is planning 
to joint this program in the next future. 


7357 Out of pile thermal studies for the safety of sodium 
cooled fast reactors. Costa, J. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Service des Transferts Thermiques). Bull. 
Inf. Sci. Tech. ( Paris); No. 210, 5-18(Jan 1976). (In French). 

The importance of thermal phenoma in the safety problems 
of fast reactors, and the objectives of the out-of-pile experimental 
studies are presented. Two programs are described: one on sodium 
boiling, and the other on sodium-fuel thermal interactions. 


7358 tests carried out at Cadarache. Sodium fires. 
Fruchard, M. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 
- Saint-Paul-les-Durance (France). Dept. de Surete Nucleaire). 
Bull. Inf. Sci. Tech. (Paris); No. 210, 47-53(Jan 1976). (In 
French). 

Safety test on sodium fires developed at the Cadarache 
Nuclear Centre by the Department of Nuclear Safety, section of 
safety experiments on radioactivity transfer are conducted in two 
main directions: analysis of the behavior and thermodynamic con- 
sequences of accidental fires, working on the basis of typical ex- 
perimental results; research and development of methods and 
equipment to control and if possible extinguish these fires. The 
most important part of this program is concerned with the sodium 
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1 fires which would result from the failure of a secondary coo- 
ant circuit pipe. 


7359 Design of reinforced concrete structures subjected to 
three components of uake. Gupta, A.K.; Chu, S.L. (Sargent 
and Lundy, Chicago, Ill. (USA)). Nucl. Eng. Des.; 36: No. 1, 96- 
101(Jan 1976). 

The effects of three earthquake components are usually 
combined using the square root of the sum of the squares (SRSS) 
method. In this paper, strength criteria have been developed for 
reinforced concrete structures subjected to three earthquake com- 

ments using the SRSS method of combining the effects as the 
asis. 


7360 Effect of thermal radiation on rewetting of top spray 
emergency coolant. Karyampudi, R.S.; Chon, W.Y. (State Univ. of 
New York, Buffalo (USA)). Nucl. Eng. Des.; 36: No. 1, 27-36(Jan 
1976). 

A general physical model for top spray rewetting during an 
emergency core cooling (ECC) transient is pr which takes 
into account thermal radiation in the dry region. The model is em- 
ployed to study the effect of thermal radiation on rewetting a sin- 
gle rod and a 3 x 3 rod bundle up to 2100°F. The results show that 
rewetting in a bundle is slower than for an isolated rod, due to 
reduced thermal radiation heat transfer in the dry region. Also 
there is a definite correlation between the decr radiation heat 
flux and the corresponding decrease in rewetting velocity. It is 
concluded that radiant heat transfer does not significantly affect 
rewetting velocities up to an initial temperature of 1100°F. Beyond 
this temperature, the rewetting velocities change by more than 
1.5% and hence radiation must be included in the model for top 
spray rewetting. 


7361 Incoherency effects in clad relocation dynamics for 
LMFBR CDA analyses. Theofanous, T.G.; DiMonte, M.; Patel, 
P.D. (Purdue Univ., Lafayette, Ind. (USA). Dept. of Nuclear En- 
gineering). Nucl. Eng. Des.; 36: No. 1, 59-67(Jan 1976). 

Reactivity feedback owing to clad relocation during a core 
disruptive accident (CDA) is of primary importance in LMFBR 
safety. A calculation of these feedbacks would require a 
knowledge of clad dynamics. An experimental and theoretical in- 
vestigation of the flooding phenomenon (which is relevant to clad 
dynamics) was carried out. The experimental data indicate that 
flooding velocities agree well with Wallis’s correlation. An exten- 
sion of this correlation to LMFBR conditions gave rise to a set of 
flow regime maps, which allow a first order estimate of cladding 
velocities and could be utilized for evaluating reactivity feedbacks. 


7362 Short-term behavior of pebble bed HTR’s as outlined by 
the exam of the water ingress incident. Scharf, H.J. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorentwicklung). Atomwirtsch., Atomtech.; 21: No. 1, 35- 
36(Jan 1976). (In German). 

3 figs.; 6 refs. Short communication only. 


7363 Method for the calculation of the cumulative failure 
proba distribution of complex systems. Caldarola, 
L. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Reaktorentwicklung). Nucl. Eng. Des.; 36: No. 1, 109-122(Jan 
1976). 

A method is proposed for the analytical evaluation of the 
cumulative failure probability distribution of complex repairable 
systems. The method is based on a set of integral equations each 
one referring to a specific minimal cut set of the system. Each in- 
tegral equation links the unavailability of a minimal cut set to its 
fallure probability density distribution and to the probability that 
the minimal cut set is down at the time t under the condition that 
it was down at time t’(t’<=t). The limitations for the applicability 
of the method are also discussed. It has been par | that the 
method is applicable if the process describing the failure of a 
minimal cut set is a ‘delayed semi-regenerative process’. 


7364 Im ments in nuclear fission reactors with - 
ments for e Ming the core in an emergency. Pedrick, AP. Brith 
Patent 1 ,420,589/B/. 7 Jan 1976. 6p. 

A power reactor system is described in which the reactor is 
built above a shaft of considerable depth. If the reactor core 
should become dangerously overheated it can be dropped out of 
the plant down the shaft. Escape of radiation or radioactive 
material from the shaft is prevented by massive blocks of concrete, 
or other suitable material, that automatically come together to seal 
off the shaft after the ejected reactor core has moved past them. 
Arrangements are provided to avoid any chance of the emergency 
free fall of the core being prevented. 

7365 Electricity generation by nuclear fission reactor and 
closed cycle gas rane Hg with core automatically shut down by coo- 
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sett Cam; Citteve ond Geant ate siete if temperature 
is excessive. Pedrick, A.P. British Patent 1,420,426/B/. 7 Jan 1976. 


3p. 

A reactor system is described in which if there is a failure of 
coolant flow the core automatically drops down to its control rods, 
so that criticality is reduced, but if the yy of the core still 
stays dangerously high the core is allowed to drop down a deep 
shaft. Concrete blocks a come together after the 
ejected reactor core has moved past them to prevent the escape of 
radiation or radioactive material, until such time that the core tem- 
perature has d to a level that it can, with safety, be returned 
to its normal position in the plant. 


7366 Two-dimensional analysis of conduction-controlled re- 

wetting with precursory . Dua, S.S.; Tien, C.L. (Univ. of 

— Berkeley). J. Heat Transfer; 98: No. 3, 407-413(Aug 
). 

This paper presents a two-dimensional analysis of the effect 
of precursory cooling on conduction-controlled rewetting of a ver- 
tical surface, whose initial temperature is higher than the sputter- 
ing temperature. Precursory cooling refers to the cooling caused 
by the droplet-vapor mixture in the region immediately ahead of 
the wet front, and is described mathematically by two dimension- 
less constants which characterize its magnitude and the region of 
influence. The physical model developed to account for precursory 
cooling consists of an infinitely extended vertical surface with the 
dry — ahead of the wet front characterized by an exponen- 
tially decaying heat flux and the wet region behind the moving 
film-front associated with a constant heat transfer coefficient. 
A from the two dimensionless constants describing the extent 

precursory cooling, the physical problem is characterized by 
three dimensionless groups: the Peclet number or the dimension- 
less wetting velocity, the Biot number and a dimensionless tem- 
— Limiting solutions for large and small Peclet numbers 

ve been obtained utilizing the Wiener-Hopf technique coupled 
with appropriate kernel substitutions. A semiempirical matching 
relation is then devised for the entire range of Peclet numbers. Ex- 
isting experimental data with variable flow rates at atmospheric 
pressure are very closely correlated by the present model. Finally a 
comparison is drawn between the one-dimensional limit of the 
present analysis and the corresponding one-dimensional solution 
obtained by treating the dry region ahead of the wet front charac- 
terized by an exponentially decaying heat transfer coefficient. 


7367 Calculations of combined radiation and convection heat 
transfer in rod bundles under cooling conditions. Sun, 
K.H. (General Electric Co., San Jose, CA); Gonzalez-Santalo, 
J.M.; Tien, C.L. J. Heat Transfer; 98: No. 3, 414-420(Aug 1976). 

From AIChE-ASME national heat transfer conference; San 
Francisco, CA, USA (10 Aug 1975). 

A model has been developed to calculate the heat transfer 
coefficients from the fuel rods to the steam-droplet mixture typical 
of Boiling Water Reactors under Emergency Core oe System 
(ECCS) ration conditions during a postulated loss-of-coolant 
accident. model includes the heat transfer by convection to 
the vapor, the radiation from the surfaces to both the water 
droplets and the vapor, and the effects of droplet evaporation. The 
combined convection and radiation heat t er coefficient can be 
evaluated with to the characteristic droplet size. Calcula- 
tions of the heat transfer coefficient based on the droplet sizes ob- 
tained from the existing literature are consistent with those deter- 
mined empirically from the Full-Length-Emergency-Cooling-Heat- 
Transfer (FLECHT) program. The present model can also be used 
to assess the effects of geometrical distortions (or deviations from 
wae ~ womens on the heat transfer to the cooling medium in 
a ; 


7368 oem oy | core injection manifold. Bevilacqua, 
F. (to Combustion En cre nc.). US Patent 3,976,834. 24 
Aug 1976. Filed date 25 Mar 1974. 12p. 


7369 (REG/G—1.102(Rev.1)(9-76)) Flood protection for 
nuclear big ee. Se Commission, aor 
pag ). Office of S Development). Sep 1976. 
p- , 


ACCIDENT LIABILITY 
of changes in science and 


7370 Subsequent consideration 
eas techation questions of liability to —. Pt. 3 
cae nny K. (Ministerium fuer Arbeit, Gesundheit und Soziales 
des Landes Nordrhein-Westfalen, Duesseldorf (F.R. Germany)). 
pp 151-155 of In Erstes Deutsches Atomrechts-Symposium. 
eferate und Diskussionsberichte. Lukes, R. (ed.). Cologne; 
Heymanns (1973). (In German) 
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From 1. German symposium on atomic law; Muenster, F.R. 
pe ey 1972). 
refs. 


, Licences under section 7 of the Atomic Energy Act, in par- 
ticular partial licences, often contain reservations for further terms 
at a later stage. The proprietor of such a licence enjoys a particu- 
larly safe legal position, the facilities are pro in a special 
way. In the case of a preliminary decision and a ial licence the 
legal position is different. The preliminary decision refers only to 
individual points in questions on which the subsequent licence de- 
pends. It does not entitle the applicant to a licence free from ham- 
pering additional stipulations. A partial licence does not mean that 
the final examination by the authorities concerning the overall 
complex is closed; that is the reason why reservations regardin 
the ial licences to follow for those parts of a facility whic 
have already been authorized can be made. Under section 18, sub- 
section 2, no. 3 of the Atomic Energy Act the liability to pay 
damages does not present itself in the case of withdrawal or sub- 
sequent terms on account of endangering of em ——. third 
parties, or the public in large arisen in the afterma’ rough the 
authorized plant or occupation therein; this is doubtful in the case 
of subsequent environmental change. The liability to pa’ ee 
does not apply in the case of direct dangers connected with 
nuclear power plant which had not arisen at the time of licensing. 


7371 International liability conventions and German law. Pt. 
4. Sieveking, J.P. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (F.R. Germany)). pp 213-216 of 
In Erstes deutsches Atomrechts-Symposium. Referate und Diskus- 
sionsberichte. Lukes, R. (ed.). Cologne; Heymanns (1973). (In 
German) 

From 1. German symposium on atomic law; Muenster, F.R. 
Germany (7 Dec 1972). 

From the point of view of the manufacturers of nuclear 
facilities two problems are dealt with in particular: (1) the chan- 
nelling of liability and the drawing-up of recourse in this connec- 
tion; (2) the amount of the liability and the problem of insurance 
resulting from this. The author points out: 1) to enact the Liability 
Conventions of Paris and Brussels in all respects does not seem to 
be right, 2) it will have to be considered and examined whether 
enaction with extensive reservations under international law for the 
protection of the populace near the border would seem to be pur- 
poseful then; (3) it is proposed to first examine the German 
Atomic Energy Act in this respect and to alter it in those instances 
where others have found better regulations; (4) he pleads for 
channelling on the basis of laws as well as for providing for the ex- 
clusion of recourse, at least where the hazards liability is con- 
cerned, and the liability limit as well as the compensation regula- 
tions should be reconsidered. 


7372 The nuclear subcontracting industry in a vacuum con- 
liability because of ' ’ (rechtliche 
. Gnam, P. (Siemens A.G., Erlangen (F.R. Ger- 
many)). 223-240 of In Drittes deutsches Atomrechts-Symposi- 
\ Relerate und Diskussionsberichte. Koeln, F.R. Germany; 
Heymanns (1975). (In German) 
From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 
21 refs 


The author is of the opinion that the settlement of law con- 
cerning nuclear liability does not allow the nuclear subcontractin 
industry to have peace of mind or to be contented. A critical loo 
at the amended Act, above all a look at the official reasoning, 
justifies a certain anxiety. Admittedly, ‘judicial channelling’ 
(rechtliche Kanalisierung) is adopted, but the liability vacuum of 
the industry is getting more uncertain. 


7373 Problems concerning the provision of financial security 
and concerning the liability by the Bund for the operators of 
nuclear power plants. von Moock, D. (Rheinisch-Westfaelisches 
Elektrizitaetswerk A.G., Essen (F.R. Germany)). pp 299-305 of In 
Drittes deutsches Atomrechts-Symposium. Referate und Diskus- 
sionsberichte. Koeln, F.R. Germany; Heymanns (1975). (In Ger- 
man) 
From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 
Problems are portrayed which present themselves to the 
rators of nuclear er plants as a result of the revision of the 
nancial Security inance and the liability by the Bund. 
Discussed in ular are the financial and technical ‘balance- 
sheet’ consequences of the higher liability limit and the switch of 
Bund liability onto the range from DM 500 million onwards, the 
range thereunder being fully covered by the private sector. Futher 
protons are brought about by the question whether the or- 
dinances concerning liability, provision of financial security, and 
Bund liability apply to all nuclear facilities, and what the con- 
sequences of the amended section 15 of the Atomic Energy Act 
are for the public utilities. 
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7374 The of victims in the liability network accord- 
ing to the European liability conventions. Remarks on some 
problems in getting claims of compensation accepted. Pelzer, N. 
(Goettingen Univ. (F.R. Germany). Inst. fuer Voelkerrecht). pp 
251-258 of In Drittes deutsches Atomrechts-Symposium. Referate 
und Diskussionsberichte. Koeln, F.R. Germany; Heymanns (1975). 
(In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

19 refs. 

On the basis of the Third Act amending the Atomic Energy 
Act some problems are portrayed which the victim in the course of 
getting his claims for compensation accepted is presented with, in 
= in the case of the incidents happening across national 

S. 


Bills on the ratification of the European third party lia- 
bility conventions and on impro German nuclear indemnifica- 
tion ture. Pfaffelhuber, J.K. (Bundesministerium des Innern, 
Bonn (F.R. Germany)). pp 213-222 of In Drittes deutsches Atom- 
rechts-Symposium. Referate und Diskussionsberichte. Koeln, F.R. 
Germany; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

6 refs. 

The bills concerning the ratification of the Paris Convention 
on Third Party Liability in the Field of Nuclear Energy as well as 
the Brussels Supplementary Convention to the Paris Convention, 
the Brussels Convention on the Liability of Operators of Nuclear 
Ships and the Brussels Convention relating to Civil Liability in the 
Field of Maritime Carriage of Nuclear Material are explained. The 
bill amending the Third Act Amending the Atomic Energy Act 
which is also reviewed has been enacted in the meantime. 


7376 Provision of financial security for nuclear facilities tak- 
ing into account actuarial preconditions. Pfeiffer, C. (Koelnische 
Rueckversicherungsgesellschaft (F.R. Germany) ). pp 275-287 of In 
Drittes deutsches Atomrechts-Symposium. Referate und Diskus- 
— Koeln, F.R. Germany; Heymanns (1975). (In Ger- 
man 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 


The Atomic — Act clearly differentiates between finan- 


cial security to be provided by the owner of the nuclear facility on 
the basis of his costs, and an indemnification by the Bund based 
thereon in cases of emergency. Questions relevant to the nuclear 
insurance carriers resulting from the Third Act amending the 
Atomic Energy Act and from the amendment and supplement to 
the ordinance concerning the provision of financial security are 
discussed in detail and model solutions are proposed. 


7377 Provision of financial security in a broader sense by 
means of property insurance. Rhein, A. (Albingia Versicherungs- 
A.G., Hamburg (F.R. Germany)). pp 307-310 of In Drittes 
deutsches Atomrechts-Symposium. Referate und Diskussionsbe- 
richte. Koeln, F.R. Germany; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

Some problems beyond liability, from the point of view of 
the insurer, are pointed out, in particular the possibility of making 
use of the property insurance in covering pertinent insurance 
needs: Extent of the property insurance for nuclear facilities, the 
"Verbundene Sachversicherung der Deutschen Kernreaktor-Ver- 
sicherungsgemeinschaft’ (comprehensive insurance by a syndicate 
of insurance companies in the ‘atom pool’ DKVG), the ‘Sach- 
Welt-Kapazitaet’, modernizing the scope of insurance, section 15 
Third Act amending the Atomic Energy Act. 


7378 Indemnification by the Bund in the light of the Third 
Act amending the Atomic Energy Act and of European 

conventions. Ziegler, E. (Kernforschungszentrum Karlsruhe 
(F.R. Germany)). pp 289-297 of In Drittes deutsches Atomrechts- 
Symposium. Referate und Diskussionsberichte. Koeln, F.R. Ger- 
many; Heymanns (1975). (In German) 

From 3. German symposium on atomic energy law; Goettin- 
gen, F.R. Germany (22 Oct 1974). 

20 refs. 

The question is examined which alterations in the indemnifi- 
cation of the Bund 1) necessarily result from the adoption of the 
Paris Convention, 2) are contained, independently of the adoption, 
in the Third Act amending the Atomic Energy Act as additional al- 
terations. 


7379 Report on and motion for the bill amending the third act 

the atomic energy act put forward by the Innenausschuss 
(4. Ausschuss). Bundesrat - Drucksache; No. 7;4347, 1-2(Nov 
1975). (In German). 


ERA VOL. 2, NO. 4 
The bill discussed is aimed at securing the nece: liability 
foundation for the operation of the nuclear ship ‘Otto Hahn’ from 
1 October 1976 onwards and at avoiding an exemption limit for 
liability and provision of financial security for the transport of 
uranium 235, which lies above the criticality limit. The targets are 
to be achieved by 1) the coming into force of the Brussels Con- 
vention on the liability of operators of nuclear ships in the FRG, 
ee ta of its international binding force, 2) introduction of 
an absolute criticality limit of 350 grammes for uranium 235. 


7380 Erection and operation of nuclear facilities in the light of 
international law. Pelzer, N. (Goettingen Univ. (F.R. my 
Inst. fuer Voelkerrecht). Restaioutveeth. Tagesfragen; 25: No. 12, 
563-568(Dec 1975). (In German). 

From mg nuclear Inter Jura ‘75; Aix-en-Provence, 
France (29 Sep 1975). 

56 refs. 

The operation of nuclear installations carries potential dan- 
gers and risks which may lead to transfrontier damage. This fact 
directly concerns public international law and gives rise to legal 
questions concerning nuclear installations. The paper presented 
states the conclusion that construction and operation of nuclear in- 
stallations are permissible activities under public international law, 
provided that the international standards of reactor safety and 
radiation protection have been met and that there exists an 
adequate system of civil liability law. This applies in principle also 
to nuclear power plants located near a border. In this case a mu- 
tual obligation of consultation of the governments concerned may 
derive from the principle of good neighborliness. 


ENERGY STORAGE 


MAGNETIC 


REFER ALSO TO CITATION(S) 8852, 8853, 8854, 8855 


CAPACITOR BANKS 


7381 (LA—6371) Distribution of maximum voltages in mul- 
tisection capacitor w and in certain series-connected capaci- 
tors. Boicourt, G.P. (Los Alamos Scientific Lab., N.Mex. (USA)). 
May 1976. Contract W-7405-ENG-36. 27p. Dep. NTIS $4.00. 

High-voltage energy-storage capacitors are constructed by 
— large numbers of subcapacitors in series parallel con- 
nections. In designing such capacitors, the usual practice is to as- 
sume that the constituant subcapacitors have identical capacity. 
This is never the actual case because of unavoidable manufactur- 
ing variations. Capacity variations can cause substantial overvolt- 
age in the smaller capacity sections in certain high-voltage capaci- 
tor assemblies. Proper design of high-voltage capacitors requires 
knowledge of the amount of over-voltage. The distribution of the 
overvoltages can be determined by using the statistical nature of 
the capacity variation. The report presents the basics of the calcu- 
lation and supplies MONTE CARLO-derived distributions that can 
be used to determine the distribution of maximum voltages in high- 
voltage multisection capacitors. 


7382 (AD/A—006080) Thyristor control of an inductive 
capacitive converter for charging capacitive energy tanks. Vakulen- 
ko, V.M. Translated from Probl. Tekh. Elektrodin.; No. 29, 61- 
65(1971). lp. (FSTC-HT—23-953-74). NTIS $3.25. 


FLYWHEELS 


7383 (UCRL—50033-76-2) Fiber Composite Flywheel Pro- 
gram. progress report, April—June 1976. Stone, R.G. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Aug 1976. Contract W-7405-eng-48. 22p. Dep. NTIS $3.50. 

Research Dom pow for reporting period is given on 
flywheel design, fiber studies and flywheel testing, flywheel process 
_ s composite properties, epoxy resins, and stress rup- 
ture. 


THERMAL 


oa ALSO TO CITATION(S) 6752, 6753, 6754, 6755, 6756, 
4 
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7384 Method of storing and thermal ome: Ervin, 
G. Jr. (to Rockwell International Corp.). US Patent 3,973,552. 10 
Aug 1976. Filed date 23 Jun 1975. 10p. 

A cyclic method and apparatus for storing and recovering 
thermal energy utilizing a particulate bed of a decomposable heat 
storage material selected from the group consisting of the hydrox- 
ides of magnesium, calcium, and barium are teaes. The of 
heat storage material is confined within a container adjacent a 
water-permeable wall of the container. Thermal energy of chemi- 
cal decomposition is stored by heating the bed of selected hydrox- 
ide to a temperature within the range of from 300° to 900°C and 
above the decomposition temperature of the selected hydroxide for 
a time sufficient to decompose at least a part of the selected 
hydroxide to form the corresponding oxide and water vapor. The 
water vapor is withdrawn by ing a carrier gas into contact with 
the water-permeable wall of the container to absorb the water 
vapor permeating mpm. oh The stored thermal energy is 
recovered by passing a water-laden carrier gas into contact with 
the water-permeable wall, whereby the water vapor permeates 
through the wall into contact with the oxide to reform the selected 
hydroxide and generate heat of reaction which is removed by the 
carrier gas. 


7385 Thermal energy material. Leifer, L. (to Board 
of Control of Michigan Technological University). US Patent 
3,976,584. 24 Aug 1976. Filed date 18 May 1973. Sp. 

A thermal energy storage material which is stable at at- 
mospheric temperature and tg age and has a melting point 
higher than 32°F is prepared by dissolving a specific class of 
clathrate forming compounds, such as tetra n-propyl or tetra n- 
butyl ammonium fluoride, in water to form a substantially solid 
clathrate. The resultant thermal energy storage material is capable 
of absorbing heat from or releasing bes to a given region as it 
transforms between solid and liquid states in response to tempera- 
ture changes in the region above and below its melting point. 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 7398 


7386 (AD-B—013277) Electrical Power Sources Division 
quarterly progress notes, 1 January 1976—31 March 1976. 
(Defence Research Establishment, Ottawa, Ontario (Canada)). 
May 1976. 48p. (PD—19199). Dep. NTIS (US Sales Only) $4.00. 

The Primary Power Sources Section is responsible for carry- 
ing out research and development tasks, maintaining expertise, and 
providing technical consultants in the general field of primary 
power supplies. Subjects of immediate interest include batteries ac- 
tivated by sea-water or other saline electrolytes for use in torpedo- 
propulsion systems, sono(ar)buoys and distress beacons; unconven- 
tional primaries with improved low-temperature performance 
characteristics for radio transceivers and various types of beacons; 
and solid-electrolyte systems for fuze battery applications. The 
Rechargeable Systems Section has responsibilities similar to those 
of the Primary Power Sources Section but with r t to seconda- 
ry batteries and fuel cells. Present investigations include the low- 
temperature performance of the lead/acid battery, Ni/Cd aircraft 
battery problems, and the evaluation of the low-temperature per- 
formance of fuel cells. This section is also responsible for the stu- 
dies on nickel/cadmium satellite cells. This report breifly sum- 
marizes objectives, goals, and progress for this quarter for a 
number of tasks. 


7387 Current-drawing part of a galvanic element and method 
for its production. Sprengel, D.; Jung, M. (to Varta A.G., Han- 
nover (F.R. Germany)). German(FRG) Patent 2,237,656/C/. 22 
Apr 1976. 2p. (In German). 
A galvanic element is described whose current-drawing 
of copper are safely protected by a copper-amalgam layer 
corrosion. 


7388 Rechargeable which combats shape change of the 
zinc anode. Cohn, E.M. (to National Aeronautics and Space Ad- 
ministration). US Patent 3,972,727. 3 Aug 1976. Filed date 13 
Aug 1975. 4p. m: am 

A rechargeable cell or battery is provi in which shape 
change of the zinc is com te by profiling the ionic con- 
ductivity of the paths between the electrodes so that ion flow is 
greatest at the edges of the electrodes and least at the centers 
thereof, thereby reducing migration of the zinc ions from a 
the center of the anode. A number of embodiments are disc ; 
wherein the stre’ and/or amount of electrolyte, and/or the 
number and/or size of the paths provided by the separator between 
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the electrodes, are varied to provide the desired ionic conductivity 
profile. 5 figures. 


7389 Metal-gas battery with axial reactant ‘ws cavity. 
Warnock, D.R. (to Secretary of the Air hoees, Patent 
3,975,210. 17 Aug 1976. Filed date 27 Mar 1975. 6p. 

The structure of a cell for a metal—gas battery is disclosed. 
The cell components comprising the electrodes, separators, and 
electrolyte reservoirs are substantially planar structures, circular in 
shape and having a hole at the center. These components are 
stacked on a common axis perpendicular to their planar surfaces 
to form individual electrochemical cells. Individual cells may be 
similarly stacked to form a battery. The stack of flat ring-shaped 
components comprising a cell is enclosed in a plastic insulating cell 
case which provides a reactant gas manifold s at the inner cir- 
cumference of the cell stack components inside the plastic enclo- 
sure. On the inner circumference of the plastic cell case are posi- 
tioned ports covered with a non-wetting porous plastic membrane 
of Teflon. The “mow membrane allows the reactant gas to pass 
freely through the port from the main axial reactant gas 
space in the center cavity of the cell into the manifold volume, but 
will not allow liquid electrolyte to pass through the membrane and 
escape from the cell stack. The cell (or battery) is enclosed in a 
conventional pressure vessel having conventional electrical connec- 
tions. 3 figures. 


7390 Nickel—zinc alkaline storage battery. Sekido, S.; Oh- 
hira, T.; Ikeda, Y.; Yokoyama, T. (to Matsushita Electric Industrial 
Co., Ltd.). US Patent 3,976,502. 24 Aug 1976. Filed date 17 Dec 
1974. 8p. 

An alkaline storage battery is described which comprises a 
nickel positive electrode, a zinc negative electrode, a separator 
which wraps the negative electrode and comprises from inside to 
outside in sequence: nonwoven cellulose disposed on the negative 
electrode, a semi-permeable membrane of cellulose and micro- 
porous plastic film which is in contact with the positive electrode, 
an electrolyte consisting of aqueous solution of KOH which is held 
on the positive and negative electrodes and in the separator and is 
controlled in an amount such that free electrolyte does not exist in 
places other than at the three elements mentioned above, and a 
gas phase reaction catalyst which is provided in a space in the 
storage battery to promote the reaction between oxide and 


hydrogen evolved at the end of charging. 


7391 Secondary electrochemical cell having non-consumable 
silicon cathode. Hoekje, H.H.; Dietz, P.L. (to PPG Industries, Inc.). 
US Patent 3,982,960. 28 Sep 1976. Filed date 31 Mar 1975. 10p. 

A secondary cell for the generation of electrical power, hav- 
ing a nonconsumable silicon cathode collector, is described. 2 
figures, 2 tables. 


7392 Sodium-sulphur battery cells. Partridge, B.A.; Jenkins, 
T.R.; McGuire, M. (to Secretary of State for Industry in Her 
Britannic Majesty's Government). US Patent 3,982,959. 28 Sep 
1976. Priority date 11 Mar 1974, United Kingdom of Great Britain 
and Northern Ireland (UK). 4p. 

In a sodium—sulfur battery cell of tubular form, the sulfur 
compartment is provided inside a tubular solid electrolyte. The 
sodium compartment is provided by the annular space between the 
solid electrolyte and a metal casing. A carbon current collector ex- 
tends into the sulfur compartment. A stainless steel mesh disposed 
in the sodium compartment adjacent to the solid electrolyte acts as 
a wick for sodium. | figure. 


7393 Alkaline cell with double collector positive, negative, and 
third terminal connections. Beatty, T.R. (to Union Carbide Corp.). 
US Patent 3,982,966. 28 Sep 1976. Filed date 17 Mar 1975. 16p. 
An alkaline cell is described wherein at least a pair of flat 
electrode elements of opposite polarity have a porous separator 
containing the alkaline electrolyte interposed between them. The 
elements are arranged in the form of a conventional electrode 
stack assembly. The electrode assembly is enclosed within a sealed, 
liquid-impervious plastic film envelope oy positive, negative, 
and third terminal connection in the walls thereof. Each terminal 
connection comprises flat internal and external current collectors 
di adjacent to the inner and outer sides, respectively, of the 
walls overlying openings therein. The collectors are tightly adhered 
to the respective sides of the walls 7 thin layers of an adhesive 
sealant which is nonwettable by the alkaline electrolyte. Means are 
rovided for making electrical connection between the current col- 
[octors through the openings in the walls of the envelope. 7 figures. 


PERFORMANCE AND TESTING 


7394 Process for secondary batteries. Minck, 
R.W.; Weber, N.; Chang, Y. (to Ford Motor Co.). US Patent 


3,976,503. 24 Aug 1976. Filed date 14 Apr 1975. 14p. 
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An improved process is described for recharging secondary 
cells or batteries of the type which in the discharged state com- 
prise (a) an anodic reaction zone containing a molten alkali metal 
reactant-anode in electrical contact with an external circuit; (b) a 
cathodic reaction zone containing (1) cathodic reactants selected 
from the group consisting of (i) a single-phase composition com- 
prising molten polysulfide salts of the anodic reactant and (ii) a 
two-p composition comprising molten sulfur and molten sul- 
fur-saturated polysulfide salts of the anodic reactant and (2) an 
electrode of porous, electronically conductive material which is at 
least partially immersed in the cathodic reactants; and (c) a ca- 
tion-permeable barrier to mass liquid transfer interposed between 
and in contact with the anodic and cathodic reaction zones, the 
porous, electronically conductive material being in electrical con- 
tact with both the cation-permeable barrier and an external circuit. 
The improvement of the invention comprises maintaining a tem- 
perature gradient within the cathodic reaction zone during 
recharging such that the pens pence of the cathodic reactants in a 
first region adjacent the solid electrolyte is sufficiently higher than 
the temperature of the reactants in a second region not adjacent 
the solid electrolyte such that sulfur in the first region vaporizes 
= is transported to the second region, where it condenses. 3 

gures. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 7391 


7395 Lithium electrode and an electrical energy storage device 
con the same. Lai, S.C. (to Rockwell International Corp. ). 
US Patent 3,969,139. 13 Jul 1976. Filed date 18 Aug 1975. 12p. 
An improved lithium electrode structure comprises an alloy 
of lithium and silicon in specified proportions and a supporting 
current-collecting matrix in intimate contact with the alloy. The 
lithium electrode of the present invention is utilized as the negative 
electrode in a sochangedbte electrochemical cell. 3 figures. 


7396 Sheath for tubular storage battery electrodes and 
method for their production. Sundberg, E.G.; Westberg, E. (to Ak- 
tiebolaget Tudor). US Patent 3,972,728. 3 Aug 1976. Priority date 
17 Dec 1973, Sweden. 8p. 
A sheath for tubular storage battery electrodes has an inner 
layer of an inert fibrous material and an outer layer of ther- 
moplastic material in the form of a net, perforated foil, or the like. 
The two layers are mechanically joined by heating the fibrous layer 
to a temperature sufficient to soften the adjacent surface of the 
thermoplastic material and cause a portion of the fibrous layer to 
be embedded in the surface of the thermoplastic layer. 9 figures. 


7397 Method of producing electrodes. Mosetti, J.; Beccu, 
K.D.; Jonville, P. (to Centre National d'Etudes Spatiales). US 
— 3,972,729. 3 Aug 1976. Priority date 30 Jun 1971, Switzer- 


2p. 

for primary and secondary batteries are 
produced by mixing a comminuted active compound with a com- 
minuted metallic ne material and then sintering the mixture 


under a pressure sufficient to allow the metallic particles to cohere 
in a pee range of thermal stability of the active com- 
pound. The metallic support materials here specifically considered 
include nickel, silver, zinc, and copper. The active materials in- 
clude nickel fluoride, copper fluoride, silver sulfate, and mercuric 
oxide in the case of positive electrodes as well as cadmium 
fluoride, zinc oxide, zinc sulfate, and zinc phosphate in the case of 
negative electrodes. 


7398 Light-weight lead—acid battery with laminated elec- 
trodes. Cestaro, J.P.; Sokolov, U. (to NL Industries, Inc.). US 
Patent 3,973,991. 10 Aug 1976. Filed date 5 Mar 1975. 8p. 

A light-weight lead—acid battery was pre which con- 
tains a novel light-weight electrode assembly. The electrode as- 
sembly comprises a laminated electrode having at least three plies, 
the center ply being a conductive sheet and the outer two plies 
being sheets of a porous, compressed, and sintered homogeneous 
composite of synthetic fibers and lead oxide powder material. 


7399 Galvanic cell with solid fluoride ion-conductive elec- 
trolyte. Borger, W.; Hullmeine, U.; Voss, E. (to Varta Batterie Ak- 
tie lischaft). US Patent 3,973,990. 10 —< Priority date 
12 Jan 1974, German, Federal Republic of (F.R. Germany). 4p. 

In a galvanic cell, there is provided a solid fluoride ion-con- 
ductive we which is a compound having the formula M/sub 
n/Pb/sub 1-n/F/sub 2-n/, wherein M is at least one element 
selected from the group consisting ae and rubidium, Pb 
is usually all lead but part of the may be by metal 

lectropositive than lead, F is fluorine, n is a positive 
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7400 Battery recombination reactor system. Winsel, A.; Laig- 
Hoerstebrock, H. (to Varta Batterie Aktiengesellschaft). US Patent 
3,976,510. 24 Aug 1976. Priority date 19 Nov 1973, German, 
Federal Republic of (F.R. Germany). 6p. 

Separate cooling systems are provided for the heat of 
recombination and for the heat of condensation of a hydrogen 
— reactor, such as used for lead storage batteries. 6 
igures. 


7401 Analysis of porous electrodes with sparingly soluble 
reactants. III. Short time transients. Gu, H. (Univ. of California, 
Los Angeles); Bennion, D.N.; Newman, J. J. Electrochem. Soc.; 
123: No. 9, 1364-1370(Sep 1976). 

A mathematical model which describes the operation of 
porous battery electrodes was developed. It includes short time 
transient behavior of electrolyte concentration, porosity, current 
distribution, reaction rate, and detailed solution diffusion descrip- 
tions of a sparingly soluble reactant. Calculations were made for 
constant current (50 and 25 mA/cm?) charging and discharging of 
Ag/AgCl electrodes. Results of calculations indicate that the con- 
centration of the electrolyte, KCI, inside the porous electrode plays 
an important role in the performance of the electrode. During 
charging, the electrolyte concentration falls in the depth of the 
electrode; the solution electrical conductivity is thereby decreased. 
Reaction penetration depth on charging is very shallow, less than 
0.3 nm, for the current densities investigated. On discharging, the 
electrolyte concentration in the depth of the electrode increases. 
Consequently, the electrical conductivity of the solution as well as 
the solubility of AgCl increases. A high reaction rate in the depth 
of the electrode is possible even at high current discharge. Charge 
utilization over 90 percent is predicted if the charge is stored 
uniformly by employing a slow charging rate. 12 figures. 


7402 Sodium sulphur cells. Jones, 1.W.; Robinson, G.; Bird, 
T.L. (to Electricity Council). US Patent 3,982,957. 28 Sep 1976. 
Priority date 15 Feb 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 10p. 

In a sodium—sulfur cell the cathode current collector in the 
sulfur/polysulfide cathodic reactant comprises a carbon or graphite 
tube containing a solid metal, e.g. aluminum, core and a —_ 
metal, e.g. tin or a tin—lead alloy, as a conducting interface 
between the carbon or graphite tube and the core. In a preferred 
construction, the current collector is axially located within a cylin- 
drical electrolyte tube, the space between the electrolyte tube and 
graphite tube containing the sulfur/polysulfides and a graphite felt. 
The outer surface of the graphite tube in this case may have 
grooves or recesses to form a sulfur reservoir. 5 figures. 


7403 Non-aqueous battery system. Newman, G.H. (to Union 
Carbide Corp.). US Patent 3,982,958. 28 Sep 1976. Filed date 9 
May 1974. 8p. 

The invention relates to the use in a nonaqueous battery 
system of an electrolyte comprising a solute dissolved in a solvent 
of a or a substituted nitrobenzene compound. 3 figures, 
1 tables. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 7449 


ENERGY MANAGEMENT AND POLICY 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 7985 


7404 (BNL—21545) Energy model data base program. Gold- 

M.D.; Sevian, W.A.; Reisman, A.W.; Newhouse, P. 

i or N.Y. (USA)). Jun 1976. Con- 
tract E(30-1)-16. 20p. Dep. NTIS $3.50. 

Many energy-related models have been constructed. Each of 
these has proceeded to simplify the complex energy system in such 
a way as to isolate se m factors for su uent manipu- 
lation. The choice of which system features are of primary im- 

rtance is dictated by the poli ive of its - 
tial user phn A For cntapte, the oda deve by the 
National Center for A is of Energy Systems (NCAES) at 
Brookhaven were deve principally to provide a descriptive or 
normative overview of the technological aspects of the national 
energy system in order to permit analysis and intercomparison of 
Oe ee ee technological options. To meet the needs of 
the NCAES for high-quality numeric data, a flexible, open-ended 





FEB 28,1977 
del-independent computerized data — has ..bdéen 
loped and named the Energy Model Data (EMDB). It 
has been designed to accept files of numeric quantities useful in 
energy systems i together with the documentation which 
indicates the source quality of the numbers. As noted, the 
EMDB is independent of any icular model, but choices made 
= content and — re ap et requirements of the NCAES 
ing programs. rpose is t is to provide a non- 
technical description of the content of EMDB tod to indicate 
its linkage to Brookhaven optimization and network flow models. 





ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 7414 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 6566, 7410, 7411, 7985, 7987, 
8020, 8021, 8022 


7405 (COO—2547-6) Planning for a program design for 
energy environmental aa. Final draft. Denton, J.; 
Saaty, T.; Blair, P.; Ma, F.; Buneman, P. (Pennsylvania Univ., 
te ery (USA)). [nd]. Contract E(11-1)-2547. 299p. Dep. 


The objective of the work reported here is to assist 
BER/ERDA in program planning with respect to a regional assess- 
ment study program for energy environmental analysis. The focus 
of the work was to examine the use of operational gaming fof re- 
gional assessment studies. Specific concerns were gaming applica- 
tions (1) in regional assessment or m ment and direction of 
regional assessments; (2) for achieving a higher level of public un- 
derstanding of environmental, health, and safety problems of ener- 
By: (3) with respect to the supply of ——s trained manpower 
or energy; (4) with respect to computational requirements; and 
(5) with respect to current state-of-the-art in computer simulation. 
In order to investigate these concerns and examine the feasibility 
of using —- aming in a regional assessment study pro- 
oe. a Regional Ene Environment Game (REEG) was 

esigned and implemented on an IBM 370/168 digital computer 
employing APL (A Programming Language). The applicability of 
interactive operational gaming has been demonstrated by the 
REEG as applied to a region consisting of Delaware, Maryland, 
New Jersey, Pennsylvania, and the District of Columbia. 


7406 Environmental movement and its critics. Sills, D.L. 
(Soc. Sci. Res. Council, New York). Hum. Ecol.; 3: No. 1, 1- 
41(Jan 1975). 

The history and nature of the new environmental movement 
in the United States are reviewed. Since understanding of a social 
movement is enhanced by learning the views and perceptions of 
outsiders, the continuing debate between the environmental move- 
ment and its critics is examined. First, disagreements over the na- 
ture and the severity of the so-called environmental crisis are 
described. Second, ideological differences between environ- 
mentalists and their critics are reviewed, particularly their contrast- 
ing views of man, — nature, and posed gag Finally, 
the political critique of movement is examined, with attention 
given to the composition of the membership, the alleged superfi- 
ciality of its proposed solutions to environmental problems, and 
the alleged discrimination against both poor people in the United 
States and the poor nations. 


ENERGY RESOURCES 


(OSP—76-9) peat eee research and a 
institutions (Gene c- 
ete offen "W Office, Washington, D.C. Oe. ). 2 Dec 1975. 73p. 


Accounting Office, Washin 
Report to the Congress by 
United States. 
The report was generated as a result of a 


Comptroller General of the 
uest from 


. It looks 
ifies the institutional setting that must be created for articula- 
coherent rational materials policy goals. Their stipulation 
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must necessarily precede and serve to guide the establishment of 
research and development priorities. It contains recommendati 
for action that should be taken by both the National Commission 
on Supplies and Shortages and Executive Branch agencies to 
achieve a modern capability for formulation and execution of a na- 
tional materials program. GAO made three recommendations 
aimed at modernizing the materials policy formulation process and 
the management of Federal materials R and D activity: (1) the 
Congress should consider establishing an institution to analyze na- 
tional materials issues and provide policy guidance on a continuing 
basis; (2) a comprehensive unclassified information system for 
materials research and development should be established, building 
on existing information in Smithsonian Science Information 
Exchange; and (3) the Science Exchange should include in its in- 
formation system data pertaining to material research and develop- 
ment outside the Federal Government. (MCW) 


7408 problem. Bethe, H. (Cornell Univ., Ithaca, NY). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 28, 7-22(1976). 

From Symposium on physics and our world; Cambridge, 
Massachusetts, United States of America (USA) (17 Oct 1974). 

See CONF-7410163—. 

After reviewing: the availability and cost of world energy 
sources, fossil and nuclear fuels, hydro, solar, wind, and geother- 
mal, and the applicability of these resources to U.S. electric power 
requirements in the future, it is concluded that the U.S. must 
develop nuclear energy, and, in particular, nuclear power reactors 
which are more conservative in the use of uranium. The thorium 
thermal breeder reactor with heavy water moderation is suggested 
as the best source of energy in the U.S. for the next 50 years. 
(LCL) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 6631, 6636, 6713, 6950, 7176, 
7408 


7409 (RED—76-62) Management of the licensing of users of 
radioactive materials should be improved. (General Accounting Of- 
fice, Washington, D.C. (USA)). 11 Feb 1976. 38p. General Ac- 
countin , Washington, DC. 

eport to the Congress by the Comptroller General of the 
United States. 

Radioactive material licenses are required for rem 
nuclear fuel for reactors and for industrial, commercial, medical, 
and educational uses of radioactive materials. This type of license 
is not for constructing or operating nuclear power reactors and 
facilities for processing used nuclear fuels. This report discusses 
the need for better management improvements in the NRC's pro- 

ram for licensing the users. As of December 31, 1974, there were 

,253 active NRC-issued material licenses held by 6,310 licensees. 
The study reviewed NRC's policies, procedures, and practices, and 
examined recent evaluations of state programs to identify problems 
encountered by the states. (MCW) 


CONSERVATION 
REFER ALSO TO CITATION(S) 7439 


7410 Conservation advice for consumers. Davis, R. (National 
Bureau of Standards, Washington, DC). EPRI J.; 1: No. 6, 46- 
49( 1976). 

An interview with Dr. Ruth Davis, director of the Institute 
for Computer Sciences and Techno of the National Bureau of 
Ss , is presented in which she discusses the U. S. public's at- 
titude toward energy conservation and factors that have inhibited 
development of a federal energy conservation policy, the role of 
environmentalists in energy p s and the prospects for an en- 
vironmental counterpart to RDA, and EPRI’s mission of promot- 
ing new electric energy technology that will be compatible with 
preserving and improving the environment. (LCL) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 7404, 7407, 7411 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 6560, 6566, 7405, 7986, 7987, 
8021, 8022 
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7411 (BNL—21663) Energy tech assessment: con- 
siderations of geographical scale. Palmedo, P.F. (Brookhaven Na- 


tional Lab., Upton, N.Y. (USA)). 15 May 1976. Contract E(30-1)- 
16. 20p. (CONF-760573—1). Dep. NTIS $3.50. 
rom Technology assessment of energy alternatives; Troy, 
New York, United States of America (USA) B t May 1976). 
Energy technology assessment is the systematic evaluation 
of the implications of alternative technological means to fulfill 
society’s need for energy. Among the implications that are of con- 
cern are economic and environmental impacts, requirements for 
poms and institutional infrastructure, and required investments, 
or example, in research and development. Assessment generally 
assumes, implicitly or explicitly, a decision to be made. Both the 
set of implications considered by the analysis and the decisions to 
be affected by it have characteristic geographical scales. For im- 
pacts, the scale is determined by such things as the range of pollu- 
tant transport which, in turn, is affected by physical geography. 
The geographic scale of decisions is determined almost conmghaealy 
by political juridictions. This paper discusses some of the implica- 
tions of the differences between those scales and suggests an im- 
rtant role for energy technology assessment in mediating 
tween them. The geographical morphology of energy technology 
assessment, particularly as that assessment applies to public policy 
decisions, is of concern here. The particular decisions that are 
dealt with are those that can have a significant effect on the set of 
technologies used by a country or in a region of a country in the 
future. me examples are the determination of a national 
research and development policy, the setting of air pollutant emis- 
sion standards for power plants, or the adoption of major energy 
pricing policies. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 6441, 6561 


COAL 
REFER ALSO TO CITATION(S) 6560, 6566, 6577 


7412 Australian black coal: its occurrence, mining, prepara- 
tion, and use. Conference held at Wollongong, Australia, February 
18—20, 1975. Cook, A.C. (ed.). Wollongong, Australia; Australa- 
sian Institute of Mining and Metallurgy (1975). 297p. (CONF- 
750260—). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

This symposium was organized by the Illawarra Branch of 
the Australasian Institute of Mining and Metallurgy. Specialists 
from the full range of relevant disciplines presented papers, rang- 
ing from the prospecting and assessment phases through mining 
and coal preparation to the various technologies associated with 
the use of coal. An abstract was prepared for each of the 24 
papers for ERDA Energy Research Abstracts (ERA); five of the 
abstracts are included in Energy Abstracts for Policy Analysis 
(EAPA). (LTN) 


7413 honor supply and demand of coal. Long, F. 
(Commission of the European Communities, Brussels). pp 264-271 
of In Australian black coal: its occurrence, mining, preparation, 
and use. Cook, A.C. (ed.). Wollongong, Australia; Australasian 
Inst. of Mining and Metallurgy (1975). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The energy crisis and the general increase in fuel prices 
have changed the position of coal in the world. Countries need to 
review their policies on coal, depending on available reserves and 
their accessibility. On the demand side, a distinction should be 
made between the steel industry’s specific demand for coking coal 
and the needs of power stations where coal is used in competition 
with other sources of energy. Coal consumption in these two sec- 
tors is expected to increase considerably over the foreseeable fu- 
ture. Some countries have sufficient coal of their own to meet this 
increased demand but others will have to rely on imports. As a 
result, the tonnage of coal transported by sea may double by 1985. 
The coal industry lacks flexibility. The opening of new mines and 
the construction of a transport system to ship the coal takes time. 
This time lag, coupled with the enormous expenditure involved, 
ee long-term contracts between producers and consumers es- 
sential. 


7414 Some of interaction between the coal industry 


and the community. Roach, W. (Dept. of Mines, Minerals House, 
Brisbane, Australia). pp 272-284 of In Australian black coal: its 
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occurrence, mining, preparation, and use. Cook, A.C. (ed.). Wol- 
-_ ong, Australia; Australasian Inst. of Mining and Metallurgy 
( ). 

From Symposium on Australian Black Coal; Wollongong, 
Australia (18 Feb 1975). 

See CONF-750260—. 

The history of black coal as a fuel dates back in ay a4 
more than 2,300 years, and possibly longer in China. Originally the 
mining of coal was done by underprivileged people but, with the 
industrial revolution and the dawn of mechanization, the status of 
the coal miner improved. The improvement continued to the 

resent day. Coal miners now take an important role in industrial- 
ized countries and enjoy a high standard of living. The miner is 
amongst the highest ae and best technologically served in any in- 
dustrial activity. The abundance of coal relative to alternative fuels 
and its widespread occurrence brings with it a prosperity much 
valued in those countries with significant resources such as Aus- 
tralia. Coal will play a major role in easing the world energy 
shortage. In addition to the conventional usage, throughout the 
world coal gasification plants are in various stages of development. 
Coal liquefaction plants are beyond the drawing board stage. Slur- 
ry b wey to supply coal for direct burning in electric generating 
and other plants are planned. In the current atmosphere of en- 
vironment consciousness, Australia has to contend with people 
with only marginal interest trying to influence coal mining activi- 
ties to the detriment of the overall prosperity of Australia. Fortu- 
nately enlightened legislation is the greatest protector of the en- 
vironment and in many instances great improvement to the en- 
vironment ensues after mining has passed. With its vast resources 
of black coal Australia can look forward to a significant role in fu- 
ture supply of fuel. As a result of the trade and industry involved, 
Australia can become an even more influential country in world 
politics, trade, and the setting of high living standards. (auth) 


PETROLEUM 
REFER ALSO TO CITATION(S) 6579, 6580 


7415 (UCRL—52075) One view of the world’s 

supplies. Borg, I.Y. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 21 May 1976. Contract W-7405-eng-48. 30p. 
Dep. NTIS $4.00. 

Using plausible assumptions and recent data, this report out- 
lines a series of circumstances that imply that the OPEC cartel 
would falter, with the result that world crude-oil prices would be 
lowered. A further consequence would be that costly — 
projects designed to develop alternative fuels would seemingly be 
hard to justify and appear to have been developed in a less-than- 
timely fashion. However, ultimate depletion of world supplies at 
the turn of the century would restore the favorable economic cli- 
mate for research and development on alternative fuels. The argu- 
ment rests on continued and rapid expansion of worldwide crude- 
oil supplies, a reduced free-world demand dictated by high-priced 
oil until 1981 (2.9 percent average annual rate in the period 1974 
to 1980 or 5.5 percent on the basis of the recession year 1975 to 
1980), and lastly the fact that the OPEC nations’ ambitious long- 
range plans determine the minimum levels to which they will allow 
their production to fall. The consequences of lower prices are in- 
creased world demand for crude oil and ultimate return to a 
"seller's market’’ when world production approaches the point of 
decline toward the end of the century. No attempt has been made 
here to analyze the many issues and estimates that have gone into 
the construction of the argument, The intent of this discussion is to 
point up the need for closer study of these issues and estimates 
since they ultimately affect national planning. 44 references. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 6580 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 6615 


ELECTRIC POWER 


7416 Low-risk construction contracts: a way out. Adkins, A. 
(Allen Associates, Westport, CT). Electr. World; 186: No. 6, 82- 
83(15 Sep 1976). 

A new solution for reducing power-plant construction costs 
is a offered by Morrison—Knudsen, Inc., Boise, Idaho. The 
low-risk contract contains the key ingredient that owners and con- 
tractors want: the incentive for getting the job done at the lowest 
possible cost at a reasonable profit. The underlying concept behind 
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the low-risk contract is that it creates an agreement which permits 
the owner and contractor to participate in a joint, semifixed 
cost/profit-sharing team effort. Both share the risks, the cost 
savings, the cost overruns, and the Naieations of design changes, 
delays, etc. The other key element of low-risk contracting is the 
sliding-fee incentive, which distinguishes it from the usual cost- 
reimbursable contract. While the details of each low-risk construc- 
tion contact will vary, each contains an agreed-upon: (1) initial 
target-cost estimate; (2) adjusted target-cost estimate; (3) sliding- 
fee formula; and (4) final cost determination. The initial target- 
cost estimate is the total of the costs of specific lump-sum items, 
plus the cost of specific reimbursable items. (MCW) 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 6589, 7449 


7417 (ORNL/TM—5557) Energy demand and interfuel sub- 
stitution in the combined residential and commercial sector. Chern, 
W.S. (Oak Ridge National Lab., Tenn. (USA)). Sep 1976. Con- 
tract W-7405-eng-26. 37p. Dep. NTIS $4.00. 

An integrated energy-demand model for the combined re- 
sidential and commercial sector is presented. The model consists 
of two parts: the first determines aggregate demand for energy, 
and the second estimates market-shares for electricity, natural gas, 
and petroleum products. Demand elasticities for aggregate as well 
as individual fuels are analytically derivable. The study concludes 
that pricing strategies can be effective in stimulating the conserva- 
tion of energy. Furthermore, raising prices of petroleum products 
and natural gas has greater potential for conservation of end-use 
energy than raising electricity prices. However, when the primary 
sources of energy are considered, the results show that raising the 
prices of electricity is far more effective for energy conservation 
than raising the prices of natural gas and petroleum products. This 

ractice is more effective because the overall efficiency of fuel use 
1s lower when electricity is employed as the end-use energy form. 


SOLAR 
REFER ALSO TO CITATION(S) 6785 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 6806, 6807, 6808, 6809, 6812, 
6833, 6838, 6839, 6840, 6841, 6842, 6844, 6846, 6847, 6848, 
= 6851, 6852, 6853, 6854, 6859, 6860, 6861, 6862, 6867, 


ENERGY CONVERSION 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 7115 


7418 (FE—2215-2) Critical contributions in MHD power 
technical 


" ’ progress report, 
1—Noyember 30, 1975. Louis, J.F. (Massachusetts Inst. of Tech., 
gy, = (USA). —> Pome Dec 1975. Contract E(49-18)- 

p- 50. 


2215. 112p. Dep. NTIS 

Progress in research and development in open-cycle coal- 
fired MHD power generation at MIT from Sept. | through Nov. 
30, 1975, is reported. Areas discussed include electrode module 
materials evaluation, superconductivity magnet fabrication 
development, electrode module development, coal combustion stu- 
dies: devolatization of coal, critical nomena in MHD genera- 
tors, studies in a disk generator, MHD component modeling, and 
MHD generator modeling. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


7419 ERDA-tr—185) Development and study of tem- 
: , MHD eonaiindions. 


oewagy materials for various of 
ekov, A.l.; Akopov, F.A.; Spiridonov, E.G.; Romanov, A.L.; 


Vv ii, D.A. (AN SSSR, Moscow. Inst. Vysokikh Temperatur). 
1975. Translation of Russian report. 5ip. Dep. NTIS $4.50. 

Topics include oxide electrode materials; electrodes based 
on cermets of the system LaCrO,—Cr (cermet formation, electri- 
cal conductivity, emissivity, thermal conductivity, oxidizability, and 
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results of tests in the U-25 facility); electrode ceramics based on 
alloyed silicon carbide; and electrically and thermally insulating 
highly refractory concretes for various components of MHD instal- 
lations (stability in presence of alkali seed, concretes based on 
hydration-setting binders, and concretes based on phosphate bin- 
ders). (WHK) 


DUCT ENGINEERING AND FLUID DYNAMICS 


7420 (ANL-Trans— 1077) Determination of the concentration 
of cesium atoms in an —cesium flow by the radiation absorp- 
tion method. Vitshas, A.F.; Golubev, V.S.; Zhibritskii, V.K. 1966. 
Translated from pp 63-71 of STI/PUB—128(Vol.1). (CONF- 
660704—185). 13p. Dep. NTIS $3.50. 

From Magnetohydrodynamic electrical power generation, 
_ international symposium; Salzburg, F.R. Germany (4 Jul 
1966). 

Cesium atom concentrations in the range 10" to 10’ cm? 
were determined in a pulsed argon-cesium MHD channel flow and 
in a gas at rest. Determinations were carried out by measuring the 
total absorption of radiation from an incandescent lamp in the re- 
gion of the 4555 A resonance line of cesium, the radiation passing 
through sapphire windows in the tube along which the argon-cesi- 
um mixture flowed. After passing through a monochromator, the 
radiation was recorded by means of a photomultiplier coupled to 
an electron oscillograph or a moving-pointer recording instrument. 
The tube with sapphire windows was calibrated for radiation ab- 
sorption in a thermostatically controlled furnace in which the par- 
tial pressure of the saturated cesium vapor was varied. Control 
cesium concentration measurement by the dew-point method 

reed to within +-5°C with the results obtained by the radiation 
absorption method. 


7421 (ERDA-tr—186) Study of the electrical conductivity of 
a plasma in combustion products. Gaponov, I.M.; Poberezhskii, 
L.P. (AN SSSR, Moscow. Inst. Vysokikh Temperatur). 1975. 
Translation of Russian report. 45p. Dep. NTIS $4.00. 

The experimental determination of the electrical conductivi- 
ty of the plasma in MHD generators using the Q-factor method is 
described. The design, operation, and problems of sensors are 
described. Measurements performed on the U-02 and the U-25 
pilot plants with various seed materials are discussed. (WHK) 


EHD GENERATORS 


7422 Method and means of generating electrical energy. Grif- 
fiths, N.D. US Patent 3,975,651. 17 Aug 1976. Priority date 27 
Mar 1974, United Kingdom of Great Britain and Northern Ireland 
(UK). 4p. 

A method and apparatus of generating electrical energy 
either as direct or alternating current output wherein an electric 
current is passed axially through a continuous flow of electrically 
conductive fluid in a duct member is described. The fluid is moved 
at a high velocity so that the circumferential magnetic field due to 
the electric current travels with the fluid and induces radially 
directed electromotive forces and current flow in a further conduc- 
tive device disposed exteriorly about the duct member. 


THERMOELECTRIC GENERATORS 
REFER ALSO TO CITATION(S) 6729, 6730, 6731, 6733, 6734 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 6735, 6736, 6737 


7423 Thermoelectric component, consisting of a number of p- 
conducting and n-conducting semiconductors. Elfving, S.T.; Elfving, 
T.M. German(FRG) Patent 2,428,768/A/. 2 Jan 1975. 21p. (In 
German). 

10 figs. 

The invention applies to a thermoelectric component con- 
sisting of a number of p-conducting and n-conducting semiconduc- 
tors con in series with thermoelements by connecting 
bridges, as well as to a heat pump consisting of such components 
and to thermoelectric subelements forming this component. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 6728 
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THERMIONIC CONVERTERS 


7424 Influence of and ee on brightness of 
LaB, cathodes. Verhoeven, J.D.; Gibson, E.D.; Noack, M.A. 
(Ames Laboratory-ERDA and Department of Materials Science 
and En >" lowa State University, Ames, lowa 50011). J. 
Appl. Phys.; 47: No. 11, 5105-5 106(Nov 1976). 

e brightness of single-crystal cathodes of LaB, oriented in 
the <100>, <110>, and <111> directions and six other random 
directions has been measured. The <111> cathodes produced cur- 
rents and brightnesses significantly lower than all other orienta- 
tions. The other orientations studied produced maximum 
brightnesses in the range 0.7—1.0 MA/cm? sr, although the 
<100> orientation consistently produced currents higher than 
other orientations and brightnesses as high or —, than most 
orientations. A change in impurity level from 1540 ppm to less 
than 1 ppm had no statistical effect on brightness for crystals of 
the same orientation. (AIP) 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 7386 


7425 Pressurized fuel cell power plant with steam flow 
through the cells. Bloomfield, D.P.; Landau, M.B. (to United 
Technologies Corp.). US Patent 3,973,993. 10 Aug 1976. Filed 
date 12 Feb 1975. 14p. 

A fuel cell pap plant for producing electricity uses pres- 
surized air and fuel in the cells. The air is compressed by compres- 
sor apparatus powered by waste energy in the form of hot pres- 
surized mg including hot pressurized steam produced by the 
power plant. In one embodiment the compressor apparatus in- 
cludes a turbine operably connected to a compressor, and hot 
— gases produced by the power plant flow into the tur- 

ine thereby driving the compressor. The steam is generated by 
heat from the fuel cells, passes through the fuel cells adjacent the 
cathode electrode thereof, and is delivered into the turbine along 
with the other gases. 


7426 Pressurized fuel cell power t with single reactant gas 
stream. Bloomfield, D.P. (to United Technologies Corp.). US 
Patent 3,976,507. 24 Aug 1976. Filed date 12 Feb 1975. 12p. 

A fuel cell power plant for producing electricity uses pres- 
surized air and fuel in the cells. The power plant includes an au- 
tothermal reactor for processing the fuel and a compressor driven 
by a turbine for compressing the air used by the fuel cells. Pres- 
surized effluent gases from the cathode side of the cell and pres- 
surized fuel is delivered into the autothermal reactor and from the 
reactor passes into the anode side of the cells. Effluent gases from 
the anode side of the cells is delivered into the turbine thereby 
driving the compressor. A burner is used to increase the tempera- 
ture of the gases entering the turbine. The burner is run on air and 
=—- fuel in the effluent gases from the anode side of the 
cells. 


7427 Pressurized fuel cell power plant with air b Lan- 
dau, M.B. (to United Technologies Corp.). US Patent 976,506. 
24 Aug 1976. Filed date 12 Feb 1975. 14p. 

A power plant for producing electricity uses fuel cells run 
on pressurized air and pressurized fuel. The air is compressed by 
compressor apparatus which is driven by waste energy in the form 
of hot pressurized gases produced in the power plant. In one em- 
bodiment the compressor apparatus includes a turbine operably 
connected to a compressor for a the same. At part power, in 
order to maintain pressure of the air being fed to the cells 
while reducing the amount of air fed to the cells, a portion of the 
compressed air is b around the fuel cells, is increased in 
temperature using an auxiliary burner, end is delivered into the 
turbine to help drive the compressor. By doing this the mass flow 
of air through the cells may be reduced without reducing the mass 
flow of gases into the turbine thereby maintaining the speed of the 
compressor at part power. 


7428 Fuel cell system. Sauer, H.; Spahrbier, D. (to Varta Bat- 
terie Aktiengesellschaft). US Patent 3,977,902. 31 Aug 1976. Pri- 
ority date 26 Apr 1973, German, Federal Republic of (F.R. Ger- 
many). 8p. 

An assembly of fuel cells, enclosed in a container, is im- 
mersed in a tank holding the electrolyte. Operating gas is used to 
produce electrolyte circulation through the cells. 


7429 et a Sette comes <2 urality of fuel cells. 
Strasser, K. (to Siemens Aktiengesellschaft). US Patent 3,979,224. 
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7 Sep 1976. Priority date 11 Jun 1971, German, Federal Republic 
of (F:R. Germany). 6p. 

A fuel cell battery onyeye of a plurality of fuel cells 
which are individually enclosed y plastic frames for reacting gase- 
ous reactants and a liquid electrolyte is described. 


7430 N dioxide regenerative fuel cell. Smith, S.W.; 
— L.J. (to United Technologies a. US Patent 
3,979,225. 7 Sep 1976. Filed date 13 Dec 1974. 4p. 

A fuel cell is disclosed in which the cathode is a gaseous 
diffusion fuel cell electrode operating with an acid electrolyte and 
nitrogen dioxide (NO,) alone or with oxygen. The cathode half 
cell reaction produced nitric oxide (NO) and water and the NO, is 
externally regenerated by reaction of NO with oxygen to produce 
the nitrogen dioxide for reuse in the cell. When both NO, and ox- 
ygen are used, oxidation of the NO formed back to the NO, occurs 
within the cathode itself so it is possible to get more than 100 per- 
cent utilization of the NO, in the fuel cell. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


7431 (CEA-N—1856) : materials and appli- 
cations. Elberg, S.; Mathonnet, P. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Dept. de Transfert et Con- 
version d’Energie). Jan 1975. vp. (In French). INIS. 

After a brief recall of the basic principles of thermoelec- 
tricity, the essential characteristics intervening in the different 
thermoelectric devices operating modes are defined. Properties of 
the materials the most used nowadays and performances of the ap- 
paratus that they allow to realize are indicated. Advantages and 
drawbacks of the principal applications in the form of electrical 
generators, refrigerators and heat pumps are pointed out. 


7432 Method for catalyzing a fuel cell electrode and an elec- 
trode so produced. Katz, M.; Kaufman, A. (to United Technologies 
Corp.). US Patent 3,979,227. 7 Sep 1976. Filed date 2 Jan 1976. 


12p. 

A porous conducting particle, hydrophobic bonded, sub- 
strate supported electrode is prewetted with the electrolyte. A 
D.C. -o is applied to the electrode to assist in the prewetting 
with the electrolyte. A soluble catalyst-containing material is then 
introduced into the electrode structure and the catalyst deposited 
within the electrode. By appropriate selection of the porous con- 
ducting particles and the catalyst-applying techniques, precise con- 
trol of the location of the catalyst can be obtained. If graphite 
materials are used as the conducting particles, a catalyst-containing 
salt is allowed to dissolve in the electrolyte in the prewetted elec- 
trode, and the catalyst-containing material is reduced to the metal. 
If the reduction is done by reaction with a reducing gas such as 
hydrogen, the catalyst will be deposited only in those regions of 
the electrode at which there is an electrolyte-reactant gas interface 
which is in electrical-conducting relationship with the substrate. 
Alternatively, extremely precise amounts of catalyst can be 
deposited within the electrode structure by use of a solution of a 
compound of the catalyst whose wettability with the hydrophobic 
material varies as the solution evaporates. By this technique almost 
100 percent of the catalyst can be deposited within the electrode 
structure on the hydrophilic region, with virtually no losses in the 


hydrophobic material. 
APPLICATIONS 
REFER ALSO TO CITATION(S) 7431 


POWER CYCLES 


BRAYTON 
REFER ALSO TO CITATION(S) 7115 


RANKINE 
REFER ALSO TO CITATION(S) 7115 


7433 (SAND—76-0363) Rankine cycle energy conversion 
considerations intermediate 


system design for low and temperature 
sensible heat sources. Abbin, J.P. Jr. (Sandia Labs., Albuq ue, 
ry (USA)). Oct 1976. Contract E(29-1)-789. 20p. Dep. Ss 


considerations are described for energy conversion 
systems for and intermediate oy oe ig sensible heat sources 
such as found in geothermal, waste it, and solar-thermal appli- 
cations. It is concluded that the most cost effective designs 
applications studied did not require the most efficient ther- 
modynamic cycle, but that the efficiency of the energy conversion 
hardware can be a key factor. 
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ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 7410 


7434 (ERDA—76/36) Preliminary environmental review of 

the energy conservation research, it, and demonstration 

ge (URS Research Co., San Mateo, Calif. (USA)). May 
976. Contract PO-WA-76-3777. Ns Dep. NTIS $6.00. 

A preliminary environmental review was performed of the 
Research, Development and Demonstration Programs under the 
direction of the Assistant Administrator for Conservation, U.S. 
Energy Research and Development Administration. A methodolo- 
gy was developed based upon the Council on Environmental Quali- 
ty Environmental Impact Statement Guidelines, and the life cycle 
of techno! application consisting of the acquisition and or- 

ization of resources, use, and retirement phases. A number of 

vironmental Impact statements on programs and demonstration 
projects were recommended for the near term, and it was recom- 
mended that other EIS’s be deferred until recommended environ- 
mental research is completed. 


BUILDINGS 
REFER ALSO TO CITATION(S) 7417 


7435 (COO—2704-3) Experimental results for a heat pump 
system with thermal storage. Wildin, M.W.; Gilman, S.F.; 
McLaughlin, E.R.; Bridgers, F.H. (Pennsylvania State Univ., 
University Park (USA)). 1976. Contract E(11-1)-2704. 26p. 
(CONF-760488—1). Dep. NTIS $4.00. 

From Conference on improving efficiency and performance 
of HVAC equipment and systems for commercial and industrial 
ey 5 Lafayette, Indiana, United States of America (USA) (12 

pr ). 

Data have been obtained for a brief winter period from a 
heat pump system with thermal storage. The heat pump system is 
compehen of a seven and one-half ton water chiller with 
reciprocating compressor and five water-to-air heat pumps having 
a total cooling capacity of six and one-half tons. The heat rejected 
by the heat pumps during cooling mode operation is stored in 
6000 — of water and withdrawn during heating mode opera- 
tion. The energy recovered and stored during daytime operation 
was more than adequate to satisfy nighttime heating needs durin 
the period of observation. The water-to-air heat pumps opera’ 
solely in the cooling mode and hence were the principal source of 
stored energy. The water-to-water heat pump also provided cooling 
occasionally rary oy wy riods, and was the sole source of 
nighttime heating. flow of thermal energy to and from storage 
was observed, measured and correlated with inputs and outputs 
from the heat pumps and changes in storage temperature. Per- 
formance factors for the water-to-water heat pump, individual 
water-to-air heat pumps, the water-to-air heat pump system and 
the systems comprised of heat pumps, water —— and blowers, 
were determined from measured thermal and electrical energy flow 


Heat exchanger sy ~ more to compres- 
pumps. B ier, J. (to Societe Anomyme dite: Frimair 


SA). US Patent 3,977,210. 31 Aug 1976. Priority date 16 Nov 
1973, France. 4p. 

A heat exc’ t is described which contains two heat- 
exchange fluids flowing in countercurrent irrespective of the 
direction of heat exchange selected. In the specific case of a com- 
pressor heat pump, the exc are provided with calibrated 
nonreturn valves to reverse the direction of flow of the fluid flow- 


ing in the heat pump for winter or summer operation. These valves 
automatically assume the required position when the four-way 
valve of the compressor is actuated. Application to compressor 
heat pumps is discussed. 


RESIDENTIAL 
REFER ALSO TO CITATION(S) 6914 


7437 (CONF-750956—2) Evaluation of engine-driven heat- 
pump systems of small capacities. Wurm, J.; Rush, W.F. (Institute 
of Gas bene Ly , Il. (USA)). 1975. 13p. Institute of 
Gas Tec , Chicago, IL. 

From Symposium on advanced refrigeration systems; 
Moscow, USSR (Sep 1975). 
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Results are presented of performance studies conducted on 
selected engine-driven, residential air-to-air heat pump systems for 
their idealized and real design rating conditions. The engine- 
driven heat pump has two potential energy-saving ry i.e., 
the engine’s rejected heat can be recovered and used for the heat- 
ing mode of heat pipe operation, and use of the engine makes it 
= to operate components of the heat pump in both the 

ting and cooling modes at conditions where optimal efficiencies 
are achievable. The results showed that at least 50 percent of the 
engine's rejected heat can be used to boost the heating coefficient 
of performance (COP) of air-to-air residential heat pumps; the 
positive effect of capacity modulation on the COP of the systems 
analyzed is significant; and capacity-modulated systems, specifi- 
cally those driven by an on-site prime mover with rejected heat 
recovery, show a capability of operating over a wider range of am- 
bient temperatures. (LCL) 


7438 Heat exc . Breen, M.; Kardas, J.R. (to American 
Stovalator Corp.). US Patent 3,976,047. 24 Aug 1976. Filed date 
5.Jun 1974. 4p. 

A heat exchanger for optimizing the room heating efficiency 
of a typical fireplace which comprises a plenum including a radi- 
ally extending housing having sloped top and bottom walls con- 
nected at a closed apex is described. The housing includes respec- 
tive air inlet and outlet passages and means for removably mount- 
ing the plenum a predetermined distance above a fireplace hearth. 
The means locates the rearward end of the air inlet passage pro- 
vided in the plenum angularly above the hearth and the apex of 
the plenum housing defines a flue passage with the rearward wall 
of the fireplace for expulsion of effluent gases. The plenum and 
means are discrete and separable from the fireplace. 


TRANSPORTATION AND PROPULSION 


7439 (ORNL—5198) Transportation energy conservation 
data book. Loebl, A.S.; Bjornstad, D.J.; Burch, D.F.; Howard, E.B.,; 
Hull, J.F.; Madewell, D.G.; Malthouse, N.S.; Ogle, M.C. (Oak 
Ridge National Lab., Tenn. (USA)). Contract W-7405-ENG-26. 
263p. Dep. NTIS $9.75. 

Statistics which characterize the major transportation modes 
are assembled and displayed, and data on other factors which in- 
fluence the transportation sector in the nation are presented. 
Statistical data on energy use in the transportation sector are 
presented in the form of tables, graphs, and charts. The following 
topics are covered in six chapters: Characteristics of Transporta- 
tion Modes; Energy Characteristics, including energy consumption 
by source and by sector and energy intensiveness; Conservation 
Alternatives; Government Impacts, including expenditures, regula- 
tions and research, development, and demonstration spending; 
Energy Supply, including domestic petroleum production, prices, 
and projections; and Transportation Demand, including population 
characteristics and economic determinants. A bibliography of data 
sources is provided at the end of each chapter. A more general 
bibliography glossary, and subject index are included at the end of 
the book. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 7450 


INDUSTRY 


EQUIPMENT AND PROCESSES 
7440 (ORO—5097-1) Energy conservation in the meat 
June 1, 1976— 30, 


processing . Progress 
1976. Henrickson, R.L.; Ferguson, E.J. (Oklahoma State Univ., 
— (USA)). 1976. Contract E(40-1)-5097. 48p. Dep. NTIS 


The first period has been typically that of orientation, trial 
and error, and developing the general hes that will be used 
for the remaining portion of the three year period. Individual por- 
tions of the total oject task are in various stages of completion. 
Unification of the planning into a total - will follow. 

ific information in to project goals will become more 
SPfinitive in the next several ths. mm 
7441 Method and an installation for improving the energy 
balance of installations for process streams and 
especially petroleum Cros, P. (to Spie-Batignolles). US 
= 3,968,030. 6 Jul 1976. Priority date 17 Jan 1974, France. 
10p. 
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In a chemical processing plant such as a petroleum refinery, 
provision is made for steam boilers and heating furnaces in which 
the energy consumed by the boilers for generating steam exceeds 
the energy consumed by the heating furnaces. The steam is 
produced at a pressure level which is sufficient to operate at least 
one back-pressure turbo-alternator, then to heat the chemical 
process stream to a sufficiently high temperature by heat exchange 
with the steam recovered at the outlet of the turbo-alternator. 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 6570 


BUILDINGS 


7442 Fuel and energy conservation program. D’Emidio, J.A. 
Mil. Eng.; 68: No. 445, 387-389( 1976). 

An energy conservation program at the Public Works 
Center in Subic Bay, the Philippines, has resulted in a 15 percent 
energy saving. Lighting requirements were reduced, and a program 
was implemented to remind personnel to turn off power-consuming 
equipment when not being used. Stickers, posters, bulletin boards, 
and newspaper articles were used to reinforce the campaign. The 
economics of purchased power vs generated power is discussed, 
and energy savings from burning cleaned-up slop oil (contaminated 
oils) and used lubrication oil are described. (PMA) 


WASTE MANAGEMENT 


7443 Regeneration of CaSO, in FBC. Ruth, L.A. (Exxon 
Research and Engineering Co., Linden, NJ). 425-438 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The object of sorbent regeneration is to convert CaSO, 
produced in fluidized bed combustion back to CaO so it may be 
re-used, and to liberate sulfur in a form where it can be recovered. 
The thermodynamic and energy constraints on the process are 
— and progress in developing regenerators is discussed. 
(LCL) 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 6928 


7444 (ERDA-tr—180) Limits of the coal dust engine. Wahl, 
H. 1940. Translation of German report. 107p. Dep. NTIS $5.50. 

An evaluation of the feasibility of the coal dust engine is 
given. Topics covered include technical limits, limits of energy 
conversion, limits of continuous operation, fuel dust costs, and 
Operation costs. The opinion is expressed that the specified limits 
of the coal dust engine are so narrow that a further development 
of the dust engine is pointless. Technical improvements are 
probably no longer possible, and the final solution achievable at 
best with dust engines does not suggest any essential technical, 
economic, or political-economic improvement in today’s status of 
energy production, especially with respect to the gas generator en- 
gine and the steam power plant. 


SPARK-IGNITION 


7445 (SAND—76-8245) Engine data measurement system. 
Robinson, C.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 
1976. Contract E(29-1)-789. 38p. Dep. NTIS $4.00. 

The data measurement and reduction system for the Pouliot 
variable displacement engine uses a Hewlett Packard 2114A 
minicomputer. The raw data are processed to compute the hor- 
sepower, air-fuel ratio, equivalence ratio, brake specific fuel con- 
sumption, and brake specific emissions of unburned hydrocarbons, 
oxides of nitrogen, and carbon monoxide. Emissions are checked 
oA ‘one by applying the chemical equilibrium theory of 

pindt. 
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TURBINE 
REFER ALSO TO CITATION(S) 6926 


construction for combustion chambers. Du- 
n, J.L. (to General Electric 


7446 Cc ring 
Bell, T.L.; Campbell, T.C.; Thompso 


Co.). US Patent 3,978,662. 7 Sep 1976. Filed date 28 Apr 1975. 
6p. 


An apparatus is described for passing a portion of a cooling 
fluid, flowing in a plenum in a predetermined direction, in a pro- 
tective film upon a liner defining a hot gas passage. The apparatus 
is comprised of a first liner portion or segment partially defining 
the plenum and a second liner portion or segment partially defin- 
ing the hot gas passage and cooperating with the first liner segment 
to form a pocket. A first lip is located at the downstream end of 
the second liner segment and is radially adjacent a second lip 
located at the upstream end of the first liner segment. The first lip 
is —— from the first liner segment to form an exit from the 
pocket for directing cooling air along the first linear segment in 
the predetermined direction. The apparatus further comprises a 
plurality of apertures in the first liner to pass cooling fluid in a plu- 
rality of streams into the pocket and along the second lip in a 
direction substantially opposite from said predetermined direction. 
The second lip may be constructed of a length sufficient to permit 
the plurality of streams to at least partially coalesce while passing 
along the second lip in the opposite direction. The fluid may be 
directed upon the second lip to accomplish partial diffusion of the 
streams. The apparatus may also comprise secondary means for 
additionally diffusing the cooling fluid flow within the pocket and 
for turning the flow of the substantially coalesced cooling fluid to 
the predetermined direction prior to the passing of the cooling 
fluid from the exit. 


EXTERNAL COMBUSTION ENGINES 


REFER ALSO TO CITATION(S) 6928 


ELECTRIC-POWERED SYSTEMS 


7447 (ERDA-tr—207) Comparative measurements of dif- 
ferent electric drives for an experimental motor vehicle. Kahlen, H.; 
Weigel, W.D. 1974. Translation of German report. (CONF- 
740215—3). 29p. Dep. NTIS $4.00. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

A comparative evaluation was made of four relatively small 
drive systems for an electric-powered vehicle. The most successful 
system had a separately excited motor with an armature current 
dependent control excitation, which makes possible a particularly 
simple control switching system. Two pulse control was found to 
have lower energy consumption when used with a series motor. 
The use of a two quadrant converter is simple, but costs are high. 
(PMA) 


7448 (ERDA-tr—208) Methods of propulsion for electric 
vehicles. Wagner, R. (Siemens A.G., Erlangen (Germany, F.R.)). 
1974. Translation by W.J. Grimes of German report. (CONF- 
740215—2). 16p. Dep. NTIS $3.50. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

Two types of motors suitable for electric-powered vehicles, 
series-wound motors and separately excited dc motors are 
discussed. A series-wound motor was installed in a bus normally 
diesel powered, and the reliability of the electrical equipment was 
demonstrated in numerous test runs. A separately excited dc motor 
was also tested in a Volkswagon bus normally driven by a gasoline 
engine, and the electrical equipment fulfilled all goals. Both vehi- | 
cles were equivalent in terms of driving characteristics and had no 
trouble keeping up with city traffic. (PMA) 


7449 Plug for Detroit. The resurgence of the electric vehicle. 
Energy Dialog; No. 4, vp(1975). 

A di is presented on the status of electric-powered 
automobiles. Among the topics discussed are: (1) consumer desire 
for high-powered vehicles; (2) electric batteries as an energy 
source; and (3) the identification of factions for and against the 
full-scale development of electric vehicles. Participants in the 
discussion are the head of the Electric Vehicle Council, the 
manager of San Francisco’s BART, the research director for 
General Motors Corp., the originator of Mt. Washington's annual 
EV race, and a major manufacturer of electric batteries. (PMA) 
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HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 6927 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 7446 


7450 Motor vehicle economy measuring instrument. Byington, 
po = US Patent 3,977,238. 31 Aug 1976. Filed date 16 Jun 
. 8p. 

A device is disclosed for providing an operator of a motor 
vehicle with a continuous indication of gas mileage and engine effi- 
ciency and operating conditions as well as an indication of the ef- 
fect the operator’s driving habits have upon fuel economy. A 
vacuum gauge device is provided the input of which is coupled to 
a source of vacuum from the intake manifold of the internal com- 
bustion engine. Two numeric scales are provided imprinted upon 
the scale plate of the gauge. A first scale calibrated in miles per 
gallon (or kilometers per liter) indicates the rate of fuel consump- 
tion independent of road conditions or vehicle load. The second 
numeric scale is calibrated in miles per hour corresponding to effi- 
cient engine operation. A reading on that scale higher than the 
steady speed at which the vehicle is then traveling indicates less 
than peak operating efficiency. A marker may also be provided 
upon the gauge scale which indicates the proper intake manifold 
pressure for efficient operation during engine idling conditions. 
Means may also be provided adjusting out changes in readings 
caused by changes in atmospheric pressure. 


7451 Engine air—fuel ratio control means. Stoltman, D.D. (to 
General Motors oy ag US Patent 3,978,175. 31 Aug 1976. Filed 
date 12 May 1975. 6p. 

An electromagnetic vacuum regulator responds to an elec- 
trical signal to supply a regulated vacuum output to vacuum sensi- 
tive air-fuel ratio control means in an engine carburetor, the air- 
fuel ratio control means providing a leaner air-fuel ratio with in- 
creasing manifold vacuum. The vacuum regulator includes a regu- 
lated vacuum output connected to the air-fuel ratio control means, 
a constant | pare input connected to a source of constant low 
vacuum and a variable pressure input normally supplied with the 
engine manifold vacuum so that the regulated output vacuum is 
normally always greater than the constant vacuum supplied to the 
constant pressure input. The carburetor throttle mechanism, how- 
ever, includes means to actuate a valve opening the variable pres- 
sure inlet to the atmosphere during wide open throttle so that the 
regulated vacuum outlet supplies atomospheric pressure for a 
richer than normal air-fuel ratio regardless of the electric signal. 


7452 Fuel tor. Tuzson, J.J.; Hallberg, I.H. (to Borg- 
Warner Corp.). US Patent 3,977,382. 31 Aug 1976. Filed date 15 
Sep 1975. 6p. 

A fuel system is described in which excess fuel is recircu- 
lated from the charge forming a) tus, including means for regu- 
lating pressure of the recirculated fuel which in turn influences 
air-fuel ratio of the charge forming apparatus. One embodiment of 
the regulator includes manual adjusting means for maintaining a 
stable pressure and air-fuel ratio, while another embodiment in- 
cludes an electronically controlled transducer for varying the pres- 
sure and air-fuel ratio while the engine is operating. 


7453 Piston a py . Wallis, M.E. US Patent 
3,978,827. 7 Sep 1976. Filed date 23 Jun 1975. - 

A piston engine is described which uses a flywheel rotor, in 
lieu of a crankshaft, driven hydraulically by the piston. One end of 
a plunger is connected to the piston, other end being slidably 
— in an hydraulic cylinder. In the combustion mode, fuel 

oxygen are injected spark ignited, both by the same varia- 
ble speed dc control motor. piston-driven plunger dis- 
places hydraulic fluid in the cylinder through a high orifice 
to impinge against spaced cavity surfaces formed along the 
periphery of the flywheel rotor, spinning the rotor. A slide valve is 
disposed in the orifice and is hydraulically connected to the 
— so that pressure changes in the cylinder reciprocate the 
ide valve to provide momentary delay, during pressure build-up, 
and then release of the cylinder fluid, increasing the fluid velocity. 
Hydraulic fluid is recirculated during an exhaust stroke in which 
the piston is returned by injected air pressure. 


7454 LPG _7, internal combustion ~— at 
engine. Simon, M. (to Maschinenfabrik). US Patent 3,97 


Otto 

8,823. 7 

1976. Priority date 27 Aug 1973, German, Federal Republic 
SrRER. Germany). 4p. 
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A description is given of an internal combustion engine, 
especially Otto engine, which utilizes fuel gas supplied in a low- 
temperature liquefied state for the combustion process. Heat 
exchange means are provided for effecting a heat exchan 
between the intake combustion air and the fuel gas such that 
combustion air is cooled down prior to combustion by its use as a 
heat-emitting heat-exchanging medium for preheating the low-tem- 
perature liquefied fuel gas. In one preferred embodiment, the heat 
exchange means is a mixing carburetor arranged upstream of the 
engine combustion chamber and in another preferred embodiment 
of the invention, the heat exchanger means is a non-contact heat 
exchanger for effecting heat transfer without mixing of the com- 
bustion air and fuel gas. 


7455 Gas operated ine. Stenger, J.D. (to Propulsion 
Machinery Corp.). US Patent 3,978,672. 7 Sep 1976. Filed date 5 
Dec 1973. 12p. 

A multi-cylinder engine is described with a main piston and 
an auxiliary piston in each cylinder. The main piston is operated 
by means of compressed gas as a propellant. The auxiliary piston is 
operated by a hydraulic system controlled by movement of the 
main piston, and by a valve in the hydraulic system also controlled 
by movement of said main piston. The engine can have four engine 
cylinders. Compressed gas is sequentially applied to the cylinders 
for about 90° rotation of the crank shaft for each cylinder. The an- 
gular degree of rotation of the crank shaft during which compres- 
sion gas is delivered to the individual cylinders can be varied while 
the engine keeps operating. Liquid gas vaporizes to gaseous state 
for use in the engine. 


EMISSION CONTROL 


7456 (PB—232235) Motor vehicle emissions. A bibliography 
with abstracts: 1967—March 1974. (Department of Transporta- 
tion, Washington, D.C. (USA)). Mar 1974. 249p. (DOT-HS—801- 
133; N—48-52). NTIS. 

A bibliography on automotive exhaust emissions and emis- 
sion control is given. The documents cited are in the National 
Highway Traffic Safety Administration (NHTSA) Technical 
Reference Division collection and can be examined there. Since 
this collection was established in 1967 most of the publications 
cited bear a publication date of 1967 or later. Citations and ab- 
stracts are those that have previously appeared in the NHTSA 
publication Highway Safety Literature. 


7457 Methods for producing oxygen-sensing element, particu- 
larly for use with internal combustion engine exhaust emission anal- 
ysis. Topp, B.; Neidhard, H.; Pollner, R.; Friese, K.H. (to Robert 
Bosch GmbH). US Patent 3,978,006. 31 Aug 1976. Priority date 
10 Feb 1972, German, Federal Republic of (F.R. Germany). 10p. 

Methods are described for making an exhaust-gas-sensing 
element which is an oxygen concentration cell having a solid elec- 
trolyte with an electron-conductive surface on the side exposed to 
the reference air and a catalytic electron-conductive layer contain- 
ing micro pores which extend through to the solid electrolyte on 
the other surface which is adapted to be exposed to the exhaust 
gases. The electron-conductive catalytic layer is covered with a 
porous protective layer. The method is comprised by applying the 
catalytic layer by means of thin layer techniques and then heating 
to form the micro pores; or by applying a paste comprising ceram- 
ic particles, catalytic particles and a thinning oil and sintering. 


7458 Method for reducing noxious gas content of automobile 
exhaust. Liebowitz, L.; Chasanov, M.G. (to Energy Research and 
Development Administration). US Patent T950,006. 7 Sep 1976. 
Filed date 6 Nov 1975. Ip. 

The concentration of noxious gases—including NO/sub 
x/—in automobile exhaust is substantially reduced by drying the 
exhaust and subjecting the exhaust for at least 15 seconds to a 
low-intensity electric arc. A Telsa coil producing high-voltage, 
high- ear A damped pulse with the pulses repeating every '/129 
second is useful for producing this arc. Ex re of the exhaust to 
a low-intensity, 13 mm arc for 15 seconds to 2 minutes reduces 
the concentration of NO/sub x/ and other noxious gases whereas 
ex re to a high-intensity arc increases the concentration of 
NO/sub x/. 

7459 Cc converter hav reaction with 
IE a = means caus = D.J. (to Lubrizol 
Corp.). US Patent 3,979,185. 7 Sep 1976. Filed date 21 Jan 1974. 
6p. 


A catalytic converter for controlling unburned emissions 
from automotive exhaust gases es a Sane ee 
inlet and outlet openings for passage o' exhaust gases. Oxidiz- 
ing catalyst devine are distributed along the reactor chamber 
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between the inlet and outlet openings for contact by exhaust gases. 

air feed means is provided for feeding secondary air 
into the reactor chamber at a plurality of spaced-apart locations 
between the inlet and outlet openings. The a air feed 
means includes a conduit extending in a tortuous path through the 
reactor chamber for pre-heating secondary air flowing through the 
conduit prior to discharge into the reactor chamber. The flow rate 
and distribution of secondary air are arranged to prevent overheat- 
ing of the catalyst. Malfunction of the converter is detected by 
comparing temperatures in the last two stages or by sensing the ab- 
solute temperature of the last stage. 


7460 Method of making a catalytic reactor for automobile. 
Vroman, W.R. (to Chrysler Corp.). US Patent 3,978,567. 7 Sep 
1976. Filed date 20 Feb 1975. 6p. 

A catalytic reactor is made by providing a generally cylin- 
drical catalytic substrate of oval transverse section and clampin 
the same between paired housing shells to form a housing of oval 
section spaced from the substrate by means of a pair of wire mesh 
ropes seated within a corresponding pair of grooves extending 
around the periphery of the substrate at axially spaced locations. 
Each rope is compacted from a matrix of multiple layers of 
resilient stainless steel knitted wire and is interlocked with the 
housing by means of a pair of inwardly opening channels of the 
housing spaced axially by an inwardly projecting rib of the hous- 
ing. The grooves in the substrate are pressed radially into the latter 
while the same is in a plastic uncured condition, thereby to com- 
pact and reinforce the grooves to withstand the localized compres- 
sional force of the ropes seated therein after the substrate is cured 
and hardened and clamped between the housing shells. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 7445 


7461 (BERC/IC—76/1) Recommended practice in operation 
of instruments for measurement of auto exhaust emissions by the 
CVS procedure. Hurn, R.W. (Energy Research and Development 
Administration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). Oct 1976. 27p. Dep. NTIS $4.00. 

Reliable measurement of exhaust emissions is dependent on 
—- representative samples and on utilizing analytical 
techniques that yield repeatable, accurate measurements. Several 
different approaches to the sampling problem have been used suc- 
cessfully; among these, the constant volume sampling method has 
gained general acceptance, primarily because of three advantages 
over alternative methods: (1) sample integrity remains relatively 
unperturbed over the collection interval, (2) volumetric control 
and measurement is relatively less complicated than with other 
procedures, and (3) the method lends itself well to direct mass 
measurement. There is, however, a potential problem in that the 
concentrations of materials to be measured - relatively low in the 
exhaust - are further lowered by introduction of a diluent carrier, 
i.e., air. In order to minimize errors associated with measurements 
of low concentration, it is necessary to adhere to good practice in 
instrumental procedures. A technical committee of the Coordinat- 
ing Research Council sponsored preparation of documents that 
describe good practices in the constant volume sampling measure- 
ment and serve as reference guides. Two documents were prepared 
which cover recommended practices for collection and measure- 
ment. A condensation of the document on measurement is given. 


7462 (COO—2680-1) Mechanism of NO, CO, and HC forma- 
tion in combustion. Final report, June 1, 1970—June 30, 1976. 
Keck, J.C. (Massachusetts Inst. of Tech., a (USA)). Jul 
1976. Contract E(11-1)-2680. 17p. Dep. NTIS $3.50. 

A ——- is given of the results of research on the 
mechanism of NO, CO, and HC formation in combustion 
processes. The major problems investigated were (1) the 
mechanism of NO and CO formation in engines and burners em- 
ploying homogeneous premixed charges; (2) the effect of — 

turbulence on chemical reactions in steady flow burners; 
(3) the process of spray formation, vaporization, and mixing in 
fuel injected engines and burners. Among the most important 
results of the research were (1) the development of the Rate Con- 
trolled Constrained Equilibrium Method for treating chemical 
reactions in complex gas mixtures; (2) the deve nt of a 
Stoichastic Mixing Model for calculating the effects of mixing and 
turbulence on chemical reactions; (3) identification of jet mix- 
ing as the important process governing the dispersion of fuel in 
fuel-injected engines and burners; and (4) the development of an 
aerodynamic model for calculating HC emissions due to quench 
layer entrainment during blow-down and exhaust of a cylinder. 


7463 Catalyst for contact reduction of NO/sub x/ in engine ex- 
haust gases and method of producing same. Kawagoshi, S.; Kubo, 
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M. (to Nissan Motor Co., Ltd.). US Patent 3,978,005. 31 Aug 
1976. Priority date 1 Aug 1973, Japan. 6p. 

A catalytic alloy composed of 60 to 95% Ni, 2.5 to 20% Cu 
and 2.5 to 20% Co is electrodeposited on a carrier. The plating 
bath is an aqueous solution of the sulfates of the alloy component 
metals, containing a complexing agent such as Rochell salt to 
cause deposition potentials of the metals to fall in a common 
range. 


7464 Method and apparatus for treating exhaust gases. Fedor, 
R.J.; Lee, C.H.; Makowski, M.P. (to Gould Inc.). US Patent 
3,978,193. 31 Aug 1976. Filed date 29 Jan 1974. 10p. 

A method and means for catalytically removing impurities 
found in the exhaust stream emanating from the internal com- 
bustion engine is described. Such exhaust gases are initially 
brought into contact with a metallic oxidation catalyst at a tem- 
perature sufficient to cause a significant amount of the unreacted 
oxygen present to be removed by reacting it with oxidizable 
materials in the exhaust gases, with the oxidation catalyst em- 
ployed being characterized by its lack of activity with respect to 
converting nitrogen and hydrogen found in exhaust gases into am- 
monia. The so-treated exhaust gases are then brought into contact 
with a nitrogen oxide (NO/sub x/) reducing catalyst, which is also 
characterized by its lack of activity with respect to converting 
nitrogen and hydrogen found in the exhaust gases into ammonia, at 
a temperature sufficient to cause nitrogen oxide gases in the ex- 
haust gases to be catalytically reduced. Subsequently, the resultant 
exhaust gases are then brought into contact with an oxidation 
catalyst in an oxygen containing atmosphere at a temperature suffi- 
cient to cause carbon monoxide and gaseous hydrocarbons present 
in the exhaust gases to be oxidized to less harmful substances. 


7465 Arrangement for controlling the recirculation of exhaust 
gas in internal combustion engines. Arnaud, H.; Hublin, M.; 
Devaux, G.; Lambert, C.; Milliot, H. (to Regie Nationale des 
Usines Renault; Societe Anonyme dite Automobiles Peugot). US 
Patent 3,978,834. 7 Sep 1976. Priority date 9 Oct 1973, France. 


14p. 

An arrangement for controlling the recirculation of exhaust 
gases within internal combustion engines includes a _ recycling 
system of conduits connecting the engine exhaust manifold to the 
main inlet manifold of the carburetion system and has a recirculat- 
ing valve interposed within such circuit. The obturator of the recir- 
culation valve has a truncated-cone configuration of such design 
that the increase in the variable area of the opening between the 
stopper or obturator and its seat is a function of the engine speed 
and load. In recycling the exhaust gases, the invention serves as an 
antipollution means for the exhaust gases of internal combustion 
engines. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 7445, 7461, 7462, 7464 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 7445, 7461, 7462, 7464 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 6501, 7454 


MATERIALS 
REFER ALSO TO CITATION(S) 7407, 8353 


METALS AND ALLOYS 


7466 Amorphous alloys in the U—Cr—V system. Ray, R.; 
Musso, E. (to Allied Chemical Corp.). US Patent 3,981,722. 21 
Sep 1976. Filed date 31 Oct 1974. 6p. 

Amorphous uranium-base alloys are disclosed having the 
general formula U/sub x/Cr/sub y/V/sub z/, where x ranges from 
about 60 to 80 atom percent and y and z each range from about 0 
to 40 atom percent, with the total of y and z ranging from about 
20 to 40 atom percent. These amorphous alloys exhibit high 
strength ee corrosion resistance, and are thermally stable up 
to about 5 . 
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PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 6939, 6948, 7035, 7592, 7614, 
7755, 7760, 7866, 7898 


7467 (BDX—613-1503) Dee peeteast by end milling. Gil- 
lespie, L.K. (Bendix Corp., Kansas iy Mo. (USA)). Sep 1976. 
Contract E(29-1)-613. 108p. Dep. NTIS $5.50. 

operation of small precision mechanisms such as timers, 
switches, or actuators depends on burr-free, sharp-edged com- 
ponent parts. Traditional methods of producing these near-perfect 
edges on miniature parts are costly and not as precise or repeata- 
ble as some pi designs require. By controlling the size of 
burrs produced in machining operations, burr removal costs can be 
lowered, and the repeatability of the a edges improved. 
This investigation sought to determine how machining variables in- 
fluence burr size in end-milling operations. It was concluded that 
the low feed rates which are commonly used in precision miniature 
machining create larger burrs than do more conventional 
feedrates. Dull tools double the size of burrs. Increasing the radial 
depth of cut also increases burr size on many edges. A single end- 
milling cut can produce eight different burrs. Burr properties vary 
noticeably even along a single edge. Burrs in 1018 steel, 6061-T6 
aluminum, 303 Se, and 17-4 PH stainless were ically 0.003 inch 
thick. Burr heights ranged from 0.0001 to 0.070 inch. Conceptual 
and mathematical descriptions of burr formation have Some 
developed. 


7468 (BDX—613-1512(Rev.)) Economic optimization 

ues to miniature machining. Gillespie, 
L.K. (Bendix Corp., Kansas City, Mo. (USA)). Sep 1976. Contract 
E(29-1)-613. 28p. Dep. NTIS $4.00. 

Traditional techniques for optimizing the economics of 
fabricating precision miniature piece parts are not adequate when 
over 250 different fabrication processes are in use. Existing defini- 
tions of tool life are totally inadequate when they are lied to 
machining batch lots of precision miniature parts and this in turn 
affects machining economics. Eleven basic approaches to optimiz- 
ing the economics of manufacturing precision miniature parts are 
described, including evaluating tradeoffs between machining and 
deburring operations, using group technology, computer aided 
designs and direct numerical control, and implementing evolu- 


tio optimization techniques. Several of the approaches 
Guadind ie in use at ean’ at 


7469 (BDX—613-1620) Economic tradeoffs in deburring. 
Gillespie, L.K. (Bendix aT Kansas City, Mo. (USA)). Sep 
1976. Contract E(29-1)-613. 110p. Dep. NTIS $5.50. 

The reliability of small precision mechanisms depends on 
the production of burr-free, — parts. An investigation 
was conducted to determine how requirements could best be 
maintained. The study included investigating the capabilities of the 
24 major deburring processes and finding other techniques for 
minimizing burr-related problems and assuring ged parts. 
It has been concluded that four approaches can be used to provide 
the required quality: prevent burrs from forming; minimize burr 
size by proper machining conditions; design parts to minimize 
deburring problems; and improve existing deburring techniques by 
defining and increasing ilities. 

7470 (BNWL-CC—496) T. material weld closure 

Correy, T.B. (Batte Pacific Northwest Labs., 
Richland, Wash. (USA)). 15 Feb 1966. Contract E(45-1)-1830. 
43p. Dep. NTIS $4.00. 

Declassified May 1973. 

The development of high integrity gas tight closure welding 

for aluminum alloy enclosures for ceramic t materi- 
al using a vented end cap is reported. The closure welds on both 
ends were made with the balanced wave alternating current tung- 
sten inert gas shielded arc usin as a shielding gas. 
An expulsion type pin to vty by for sealing the vent hole 
was developed using a magnetic force welder. 


(UCRL—78249) Dielectric coatings on metal substrates. 
Glaros, S.S.; Baker, P.; Milam, D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.}. 27 Jul 1976. Contract W- 
7405-Eng-48. 8p. (CONF-760724—4). Dep. NTIS $3.50. 


From S$ ium on —_ materials for hi r lasers; 
eae. Coleone, United States of America ‘fuga) (13 Jul 
1976). 

Large aperture, beryllium substrate-based mirrors have been 
used to focus high intensity pulsed laser beams. Finished surfaces 
have high reflectivity, low wavefront distortion, and high laser 

thresholds. This paper describes the development of a se- 
ries of metallic coatings, surface finishing techniques, and dielec- 
tric overcoatings to meet specified performance uirements. 
Beryllium substrates were coated with copper, di -machined 


765 
to within 5 micro-inches to final contour, nickel plated, and abra- 
sively figured to final contour. Bond strengths for several bonding 

are presented. Dielectric overcoatings were ited on 
ished multimetallic substrates to increase reflectivity and 
the damage thresholds. Coatings were deposited using both high 
and low temperature processes which induce varying stresses in 
finished coating substrate system. Data are presented to show the 
evolution of wavefront distortion, reflectivity, and damage 
thresholds throughout the many steps involved in fabrication. 


7472 (Y—1456) Determination of free carbon in uranium 
dicarbide. Dietrich, W.C. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
30 Jun 1964. Contract W-7405-Eng-26. 18p. Dep. NTIS $3.50. 

Declassified Apr 1972. 

A method for the determination of free carbon in uranium 
dicarbide roids was evaluated. Free carbon results, as deter- 
mined gravimetrically after selective dissolution of uranium dicar- 
bide roids with 1:1 nitric acid, were comparable to those ob- 
tained in a nonoxidizing medium. 


7473 Submerged-arc welding. Dilthey, U. (Messer Griesheim 
G.m.b.H., Muenchen (F.R. Germany)). pp 115-121 of In Schweis- 
sen von Behaeltern und Rohrleitungen. Duesseldorf, F.R. Ger- 
many; Deutscher Verlag fuer Schweisstechnik (1975). (In Ger- 
man) 

From Welding-engineering seminar and special meetin 
hey of containers and pipes’; Muenchen, F.R. Germany (2 
Jan 1975). 

7 figs.; 4 tabs.; 19 refs. 

Submerged-arc welding is a technique that can be used for 
all welding tasks in tank construction, apparatus and pipe en- 
gineering, in junction and surface welding, from tanks with a sheet 
thickness of about 3 mm to reactor containments with a sheet 
thickness of 600 to 800 mm. The present contribution starts by 
presenting the fundamentals of the method and then deals with 
some variants: single-electrode and multiple-electrode welding, 
welding with hot wire additions, and surfacing with strip electrode. 


7474 aeeaane on Se SERENE ae sraate ae ae 
widths by heat treatment. Hartmann, K.H.; Draugelates, U.; Stef- 
fens, H.D. (Fraunhofer-Gesellschaft zur Foerderung der Ange- 
wandten Forschung e.V., Bremen (F.R. Germany). Inst. fuer Ange- 
wandte Materialforschung). pp 72-75 of In Entwicklungsstand und 
Anwendungsmoeglichkeiten neuzeitlicher Schweiss-, Loet- und 
Prueftechnologien. Duesseldorf, F.R. Germany; Deutscher Verlag 
fuer Schweisstechnik (1975). (In German) 

From Colloquium on the status and aero" lications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 

6 figs.; 8 refs. 

Soldering tests were performed on the nickel base alloy 
NiCr 20 TiAl with the soldering material NiCrSi. It is seen that sol- 
dered seams of over 100 ym width are very brittle. The brittleness 
is due to the silicides formed during soldering. The ductility 
behavior can be considerably improved by an annealing treatment 
after soldering which does not affect the properties of the basic 
material. This ductility-increasing heat treatment can also be ap- 
plied to other soldered joints, the optimum temperatures and an- 
nealing times being determined by metallographic and technologi- 
cal investigations. Spot sampling under the actual a con- 
ditions is recommended prior to introducing this heat treatment 
step into the fabrication. 


7475 Narrow welding - a new method for building vessels. 
Henderson, I.D.; Steffens, H.D. (Fraunhofer-Gesellschaft zur Foer- 
derung der Angewandten Forschung e.V., Bremen (F.R. Ger- 
many). Inst. fuer Angewandte Materialforschung). pp 152-157 of 
In Entwicklungssta und Anwendungsmoeglichkeiten neuzeit- 
licher Schweiss-, Loet- und Prueftechnologien. Duesseldorf, F.R. 
Germany; Deutscher Verlag fuer Schweisstechnik (1975). (In Ger- 


) 

From Colloquium on the status and ible ications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 

11 figs.; 1 tab.; 11 refs. 

A “ee is given on laboratory weldings which were per- 
formed on 22NiMoCr37 steel with plate thicknesses of 50 to 200 
mm in order to test the narrow-gap welding process regarding its 
suitability in the building of reactor pressure vessels. The influence 
of various heat treatments before and after welding was expecially 
investi in order to compare the quality of the narrow 
we seams to the results of the techniques otherwise in 
reactor construction. The results of narrow-gap welding tests and 
of the mechanical-technological investigations of the narrow-gap 
welded seams are promising. Faultless seams can be obtained hav- 
ing a fine-grained welding material and a very narrow heat in- 
fluence zone. The result of investigation with three different wires 
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on a 100 mm thick rolling plate show that it is necessary to pre- 
heat the pieces to be welded up to 200°C in order to obtain op- 
timum mechanical-technological properties. A ee anneal- 
ing at 300°C, however, appears to have no positive effect. 


7476 First e with ultrasonsic tests on austenitic 
welded seams. Herberg, G.; Mueller, W. (Internationale Atomreak- 
torbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. Ger- 
many)); Ganglbauer, O. (Vereinigte Oesterreichische Eisen- und 
Stahlwerke A.G. (VOeEST) - Alpine Montan, Linz). pp 187-189 
of In Entwicklungsstand und Anwendungsmoeglichkeiten neuzeit- 
licher Schweiss-, t- und Prueftechnologien. Vortraege des Kol- 
loquiums am 1. und 2. Dezember 1975 in Juelich. Duesseldorf, 
F.R. Germany; Deutscher Verlag fuer Schweisstechnik (1975). (In 
German) 

From Colloquium on the status and possible applications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 

1 fig.; 1 ref. 

It appeared to be necessary for safety reasons to subject the 
welded joints of a few reactor components of the SNR 300 to a 
second non-destructive testing process, the US test, in addition to 
the fluoroscopy tests. These components consist of the austenitic 
X6CrNil811 steel (material no. 1,4948). The difficulties of the 
classic US method in testing austenitic welded seams were over- 
come using the longitudinal wave technique and sound beam 
crossing (focussing). A report is given on the experience gained 
from these methods on test weldings. The US tests and X-ray tests 
could be compared on some welded seams. Based on the 
knowledge gathered so far, only round defects, i.e. bores and 
pores, could be assessed due to the equipment adjustment, whereas 
the — of surface defects cannot be compared with that of 
test bores. 


7477 Application and processing of explosive welded sheets 
with plated coats of highly corrosion resistant materials. Koecher, 
R. pp 119-124 of In Entwicklungsstand und Anwendung- 
smoeglichkeiten neuzeitlicher Schweiss-, Loet- und Prueftechnolo- 
gien. Vortraege des Kolloquiums am 1. und 2. Dezember 1975 in 
uelich. Duesseldorf, F.R. Germany; Deutscher Verlag fuer 
hweisstechnik (1975). (In German) 

From Colloquium on the status and 
modern welding, soldering, and control technologies; 
Germany (1 Dec 1975). 

10 figs.; 1 tab.; 12 refs. 

Explosive-welded steel sheets with plated coatings of highly 
corrosion-resistant materials have attained a considerable im- 
portance in the building of apparatus and pressure vessels. The 
most important explosive welded steels with special material 
coatings are those with titanium, tantalum, nickel base allotype 
NiMo30 and NiMol16CrTi platings; zirconium-plated steels are also 

ible. The processing and welding are mastered and new possi- 
ilities are offered to the constructer for using the corrosion pro- 
perties of highly corrosion-resistant materials under special, critical 
Operational conditions which cannot or only partly be solved by 
conventional constructions. 


7478 Welding of various materials. Lison, R. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany)). pp 125- 
130 of In Status and possible applications of modern welding, sol- 
dering, and control technologies. Papers of the colloquium held on 
December Ist and 2nd, 1975, in Juelich. Duesseldorf, F.R. Ger- 
= Deutscher Verlag fuer Schweisstechnik (1975). (In Ger- 
man 

From Colloquium on the status and possible applications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 

2 figs.; 13 refs. 

A survey is given on the present knowledge on the welda- 
bility of various materials. First, the physical-chemical processes 
pose ae in welding are outlined: the formation of a direct con- 
tact between the various phases and the chemical interaction 
between them. Then the welding methods for the joining of various 
materials to one another are compared. The semi-empirical solu- 
bility theory is described and applied to the fusion welding 
method. A two-material alloy in a welded seam shows the most 
useful properties in the case of a pure mixed crystal. These t 
of alloys are very flexible and have a good tensile strength. Finally, 
the using of the solubility diagram for iron and niobium taking the 
example of the 18/8 stainless steel with niobium is explained. 


7479 Electron beam welding of tube-tube plate joints with a 
sectional chamber system. Iversen, K.; Reimann, T. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. 
Germany)). pp 30-35 of In Entwicklungsstand und Anwendung- 
smoeglichkeiten neuzeitlicher Schweiss-, t- und Prueftechnolo- 
gien. Vortraege des Kolloquiums am 1. und 2. Dezember 1975 in 


ssible as of 
uelich, F.R. 
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Juelich. Duesseldorf, F.R. Germany; Deutscher Verlag fuer 
Schweisstechnik (1975). (In German) 

From Colloquium on the status and possible applications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 


6 figs. 

The welding problem in a tube-tube plate and tube-lid joint 
of AlMgSi 1 is described, and conventional solutions and the 
progressive solution of electron beam welding with a newly 
developed machine with ‘local’ vacuum are presented. Set-up, 
functioning, machine characteristics and functions of the machine 
as well as fabrication difficulties and their solution are outlined. 
Furthermore, a progressive ultrasonic test method for the given 
welded joints is given. 


7480 Mechanized welding of austenitic precision stainless steel 
tubes. Kampffmeyer, H.J.; Bonan, C. (Kernforschun lage 
Juelich G.m.b.H. (F.R. Germany)). pp 55-58 of In Entwicklungss- 
tand und Anwendungsmoeglichkeiten neuzeitlicher Schweiss-, 
Loet- und Prueftechnologien. Vortraege des Kolloquiums am 1. 
und 2. Dezember 1975 in Juelich. Duesseldorf, F.R. Germany; 
Deutscher Verlag fuer Schweisstechnik (1975). (In German) 

From Colloquium on the status and possible applications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 

5 figs.; 1 tab. 

Austenitic stainless steel tubes of material no. 1,4541 and 
1,4550 are used for the tube systems to transport active and inac- 
tive gases in reactor experiments. A fully mechanical method was 
developed for the joining of these tubes by welding which makes 
use of an electrode holder with surrounding W electrode. This 
method, whose application is described here, enables the joining of 
the tubes in all ites positions. A pulsating direct current is used 
as welding current. Breaking tests on the welded samples gave 
values corresponding to the strength of the materials mentioned. 
The welded seams are subjected to the helium leak test and to the 
X-ray test. 


7481 Characterization of polycrystalline zone-refined ingots of 
high-purity germanium. Hubbard, G.S.; Haller, E.E.; Hansen, W.L. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nucl. Instrum. Methods; 130: No. 2, 481-485(15 Dec 1975). 

This paper describes a valuable tool for tracing the origins 
of impurities introduced into high-purity germanium during the 
zone-refining and crystal growing processes. Small single crystals 
are located in the polycrystalline zone-refined ingots by chemical 
etching techniques and the concentration and type of residual im- 
purities in these crystals are determined by Hall effect, conductivi- 
ty measurements and photothermal ionization spectroscopy. 
Results are presented which indicate that the common impurities 
boron, aluminium and gallium all segregate more slowly in zone 
refining than is predicted by simple theory. This anomaly is at- 
tributed to compound formation involving the impurities and the 
zone-refining boat material. 


7482 (ANL-Trans— 1067) Process for the treatment of — 
conducting Nb,Sn surfaces. Schnitze, K.; Martens, H. 18 Dec 1975. 
Translation of German Patent 2,428,867. 15p. Dep. NTIS $3.50. 

A process is described for the treatment of superconducting 
Nb,Sn surfaces, particularly for alternating current applications, 
characterized by the fact that an oxide layer is produced on the 
Nb,Sn surface by anodic oxidation preferably with ammonia, and 
is subsequently removed chemically. The layer is removed with 
hydrofluoric acid and subjected to ultrasonics. (MHR) 


7483 Appl electron beam welding in nuclear 
Savornin, B. Nucl. Eng. Int.; 21: No. 240, 58-59(Mar 1976). 

The principles, advantages, and disadvantages of electron 
beam welding are summarized. Two applications of the method to 
fuel assembly production are the electron beam welding of end 
plugs for the Mg-Zr fuel cans in the Bugey-1 reactor and for 
anchorage welds to maintain the fuel plate of the Grenoble High 
Flux Reactor in position in the assembly. Based on this experience 
a system was developed for on-site welding of heavy plate sections 
of stainless steel. ; 


7484 Multifilamentary Nb-Nb, (Al,Ge) ae. 
Pickus, M.R.; Dariel, M.P.; Holthuis, J.T.; Wang, J.L.; Granda, J. 


(Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). 
Appl. Phys. Lett.; 29: No. 12, 810-812(15 Dec 1976). 

Multifilamen Nb-Nb, (AI,Ge) superconductors were 
prepared using an infiltration process. The critical temperature of 
sample diffusion reacted in the 1250—1700 degreeC temperature 
interval ranged from 16 to 19.0 degreeK. A critical current density 
of 10° A/cm? at 50 kOe was observed for samples reacted at lower 
temperatures. (AIP) 
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STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 8253 


7485 Time of flight measurements on defects in a moving flux- 
on array. Heiden, C. (Muenster Univ. (F.R. Germany)). pp 325- 
328 of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Data on the flux flow properties of a Nb-foil which has a 
large ‘edge to edge’ grain bordered by two small grain areas is 
given. The dependence on magnetic field of both the d.c. com- 
ponent and the mean square noise vol is shown. The cross cor- 
relation function of the noise voltages from two identical. contact 
pairs was measured to determine defect motion. 


7486 Electron studies of grain boundary structure 
in cubic metals. Balen RW Goodhew, Pi. Tan, T.Y.; Wagner, 
W.R. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials 


Science and Engineering). J. Phys. (Paris), Collog.; No. 4, C4.17- 
C4.22(1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

A review is given of recent efforts made in our laboratory to 
study secondary grain boundary relaxations by electron microsco- 
py. These include: search for secondary grain ndary dislocation 
(GBD) relaxations in Coincidence Site Lattice boundaries; search 
for secondary GBD networks in Near-Coincidence boundaries; de- 
tection of line structure due to secondary relaxations in Plane 
Matching boundaries; and studies of the faceting and the preferred 
orientations of grain boundaries during annealing. 


7487 Boundary and accommodating mechanisms. Bau- 
delet, B.; Suery, M.; Eberhardt, A. (Metz Univ., 57 (France)). J. 
Phys. (Paris), log.; No. 4, C4.281-C4.289( 1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

Hot deformation of a polycrystal proceeds by boundary slid- 
ing accompanied with accommodating mechanisms. Three types of 
mechanisms have been taken into consideration: elastic, plastic by 
vacancy diffusion or dislocation movements. Assuming a deforma- 
tion without cavities, the contribution of each mechanism to the 
total deformation has been analysed and the control mechanism 
for deformation determined. Some experiments of creep, super- 
plastic and lamellar eutectic deformations corroborate this in- 
vestigation. 


7488 Interactions of impurities with a moving grain boundary. 
Bauer, C.L. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). J. 
Phys. (Paris), Collog.; No. 4, C4.333-C4.338( 1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

Most theories developed to explain interaction of impurities 
with a moving grain boundary involve a uniform excess impurity 
concentration distributed along a planar grain boundary. As n- 
dary velocity increases, the excess impurities exert a net drag force 
on the boundary until a level is reached whereat the drag force no 
— can balance the driving force and breakaway of the bounda- 
ry from these impurities occurs. In this investigation, assumptions 


of a uniform lateral impurity profile and a planar grain boundary 
shape are relaxed by allowing both forward and lateral diffusion of 
impurities in the vicinity of a grain boundary. It is found that the 
two usual regions (drag of impurities by, and breakaway of a 


planar in boundary) are separated an extensive region 
CRevetire entorn lateral impurity profile tad a planar grain boun- 
dary shape are unstable. It is that, in this unstable re- 
gion, grain boundaries assume a spectrum of more complex 
morphologies and that elucidation of these morphologies can pro- 
vide the first definitive description of the breakaway process and 
insight to more complex phenomena such as_ solid-solution 
secondary 


strengthening, grain growth and recrystallization. 
7489 Structure, energy, and atom migration effects of tilt 
Beeler, J.R. Jr. (North Carolina State Univ., Raleigh 


boundaries. 
(USA)); Dahl, R.E. Jr.; Bourquin, R.D. (Hanford rn omg 
Development Lab., Richland, Wash. (USA)). J. Phys. (Paris), Col- 
log.; No. 4, C4.97-C4.109( 1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

Computer experiment results on the atomistic structure and 
individual atom energies in 10 deg and 40 deg tilt boundary cores 
are given and discussed. These findings are applied to atomic diffu- 
sion paths in boundaries and the restructuring of a core 
by interstitial impurity atoms. An fcc model metal is assumed that 
is intended to represent gamma-iron. 
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7490 Atomic model for grain see diffusion: generaliza- 
tion. Benoist, P.; Martin, G. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service d'Etudes des Reac- 
teurs et de Mathematiques Appliquees; CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Section de 
Recherches de Metallurgie Physique). J. Phys. (Paris), Collog.; No. 
4, EDB-360102;(1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The atomic model for grain boundary (g.b.) diffusion is 
reformulated in order to deal with realistic grain ndary atomic 
structures. It is shown that the standard g.b. diffusion models pre- 
dict the correct shape of the concentration profiles in the limit of 
infinite diffusion time. In this limit the concentration profiles are 
entirely determined by one parameter (8). The atomic model al- 
lows the calculation of an analytical form of 8 which includes the 
atom jump frequencies and the g.b. atomic structure. The g.b. 
thickness used in the standard models does not a r in the 
atomic model. The analytical form for B is given for the coherent 
(012) twin boundary in the simple cubic system. In the short time 
limit, the concentration profile is proved to be Gaussian. The am- 
plitude of the Gaussian depends on the escape frequency from the 
boundary. Several approximate forms for the concentration are 
compared numerically. The solution of the phase boundary diffu- 
sion problem is given in an appendix. 


7491 Structure models of grain boundaries and their uses. 
Biscondi, M. (Ecole Nationale Superieure des Mines, 42 - Saint- 
Etienne (France). Dept. de ee oy J. Phys. (Paris), Collog.; 
No. 4, C4.57-C4.69( 1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

In this review paper, the bases, the limitations and the 
domains of application of the geometric and energetic models are 
examined. These two approachs are complementary: the geometric 
methods can be pana te as a first approximation and allow in 
general the interpretation of electron micrographies of grain boun- 
daries; the energetic methods are on principle more precise and 
more powerfull, allowing numerous possibilities of utilization. 


7492 Grain boundary migration. Dimitrov, O. (Centre Na- 
tional de la Recherche Scientifique, 94 - Vitry-sur-Seine (France). 
Centre d'Etudes de Chimie Metallurgique). J. Phys. (Paris), Col- 
log.; No. 4, C4.319-C4.332( 1975). (In French). 

From International ‘colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

Well-established aspects of grain-boundary migration are 
first briefly reviewed (influences of driving force, temperature, 
orientation and foreign atoms). Recent developments of the ex- 
perimental methods and results are then examined, by considering 
the various driving of resistive forces acting on grain boundaries. 
Finally, the evolution in the theoretical models of grain-boundary 
motion is described, on the one hand for ideally pure metals and, 
on the other hand, in the presence of solute impurity atoms. 


7493 Theoretical and e tal study of the internal fric- 
tion peaks associated with grain boundaries in metals. Fouquet, J. 
de; Woirgard, J.; Gacougnolle, J.-L.; Riviere, A. (Ecole Nationale 
Superieure de Mecanique et d’Aerotechnique (ENSMA), 86 - 
Poitiers (France)). J. Phys. (Paris), Collog.; No. 4, C4.291- 
C4.296( 1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

Experimental studies on metals show the existence of 
several internal friction peaks associated with grain bou 
relaxation, with activation energies between 0.4 and 3Hsub(v). 
satisfactory quantitative mechanism of the phenomenon has not 
yet emerged. Experimental results on different metals of F.C.C. 
lattices (Ag, Cu, Al, Ni, Pb), and on zirconium, show the influence 
of the recrystallisation state and the simultaneous contribution of 
the crystal and boundaries defects. Diffusion-controlled glide and 
climb mechanisms induced by cyclic sollicitation seem in ac- 
cordance with experimental data on the internal friction peaks 
with an activation energy in the range 0.4-1.2Hsub(v). 


7494 Utilization of the zero-lattice to determine the structure 
of grain boundaries. Goux, C. (Ecole Nationale Superieure des 
Mines, 42 - Saint-Etienne (France)). J. Phys. (Paris), Collog.; No. 
4, C4.111-C4.115(1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

In a bilattice, the axes of the 0-lattice corresponding to a 
rotation can be determined using a simple geometrical construc- 
tion. In this way it is possible to show that the 0-lattice concept 
leads to a correct interpretation of intergranular structures only in 

cases. 
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7495 Grain boundary diffusion and energy. Guiraldeng, P. 
(Ecole Centrale Lyonnaise, 69 - Ecully (France)). J. Phys. (Paris), 
Collog.; No. 4, C4.201-C4.211(1975). (In French). 
From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 
The Borisov expression for grain boundary energy using self 
diffusion coefficients is analysed. The validity of this calculation is 
iven here by the vacancy mechanism, based on a compilation of 
Sitfusion constants, near the melting point. A detailed expression is 
iven for the free energy. The medium distance between atoms in 
the boundary is chosen to apply Borisov solution. Examples of 
in boundary energy values are given after calculation with ex- 
rimental coefficients (self diffusion, solid solutions boundaries, 
impurity factor). 


7496 Theoretical aspects of the interaction between grain- 
boundaries and impurities. Guyot, P.; Simon, J.-P. (Institut Na- 
tional Polytechnique, 38 - Grenoble (France)). J. Phys. (Paris), 
Collog.; No. 4, C4.141-C4.149( 1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The interaction between impurity and grain-boundary in 

solid solution at the equilibrium is described. The different terms 
of the elastic interaction are first reviewed. The electronic interac- 
tion of a heterovalent impurity with a boundary in a crystal of a 
normal metal is calculated. Pair interactions deduced from pseu- 
dopotentials are used to calculate grain-boundary energies, the 
method being then extended to the calculation of the interaction 
with an impurity. This interaction is found oscillating and 
decreases with the distance as r~*. The resulting binding energy is 
similar to that of the elastic effect for highly misoriented bounda- 
ries. 
7497 Single- theories of grain boundary migration in 
the light of recent e tal results. Haessner, F. (Technische 
Univ. Braunschweig (F.R. Germany). Inst. fuer Werkstoffkunde 
und Herstellungsverfahren). J. Phys. (Paris), Collog.; No. 4, 
C4.345-C4.354(1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

Theoretical treatment of the mechanisms associated with 
thermally activated grain boundary migration requires a knowledge 
of the atomistic ond electronic structure of the grain boundary. fn 
recent years a whole range of new data has been acquired con- 
cerning the atomistic structure of grain boundaries. The effect of 
the electronic structure on grain boundary migration has not been 
considered at all till now. The resent paper is restricted essen- 
tially to the discussion of Marea 9 unanswered questions which are 
of general importance for a deeper theoretical understanding of 
grain boundary migration in very pure metals. The discussion is 
also restricted to large angle grain boundaries. Orientation effects 
are not included. 


7498 Kinetics and morphology of borocarbide M,,(B,C), inter- 

ular precipitation in steels. Henry, G.; Maitrepierre, P.; 
Michaut, B.; Thomas, B. (Institut de Recherches de la Siderurgie 
Francaise (IRSID), 78 - Saint-Germain-en-Laye). J. Phys. (Paris), 
Collog.; No. 4, C4.245-C4.261(1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The present state of knowledge concerning intergranular 
precipitation of borocarbides M,3( BC), in austenite is reviewed. 
This type of precipitation, which occurs in a variety of steels and 
alloys, has the following features: the precipitates nucleate in cube- 
cube orientation with one of the adjacent grains; two principal 
morphologies are observed, dendritic and polyhedric; the particle 
size and density vary widely according to the type of grain bounda- 

, the composition of the steel = | the type of heat treatment. 
experimental methods used to study intergranular precipita- 
tion kinetics are discussed and the experimental results pertaining 
to M,3(B,C), precipitation in stainless steels and carbon steels are 
presented. 


7499 Grain boundary segregation. The current situation and 
future requirements. Hondros, E.D. (National Physical Lab., 
Teddington (UK)). J. Phys. (Paris), Collog.; No. 4, C4.117- 
C4.135(1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The point of departure of this review is that the 
phenomenon of in boundary segregation in polycristalline 
materials can be treated by the classical procedures and notions of 
surface chemistry. The main established experimental and theoreti- 
cal features of reversible grain boundary segregation are assessed, 
together with a critical selection of the most important or most 
promising techniques for its study. This includes a discussion of the 
origin and nature of grain boundary activity, the various adsorption 
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isotherms that are relevant, the form and distribution of grain 
boundary segregants, solute interactions at grain boundaries and 
the anisotropy of segregation. The deficiencies in the current un- 
derstanding of the phenomenon are noted. 


7500 Influence of the grain boundary atomic structure on the 
intergranular precipitation. Le Coze, J. (Ecole Nationale Su- 

rieure des Mines, 42 - Saint-Etienne (France). ave. de Metal- 
urgie). J. Phys. (Paris), Collog.; No. 4, C4.263-C4.271(1975). (In 
French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The number of intergranular precipitates after long time an- 
nealing is calculated taking into account nucleation, growth and 
coarsening. With intermediate supersaturation, the great number of 

recipitates which is observed in some boundaries may have dif- 
se causes: in low misorientation boundaries and (111) twin, the 
maxima come from semi-coherent nucleation with one grain; in the 
other boundaries, the maxima are connected with a great number 
of high — atomic sites. Depending on eeeeen, some 
maxima may disappear whereas others are reinforced. 


7501 Precipitation at grain boundaries. Lorimer, G.W. 
(Manchester Univ. (UK). Dept. of Metallurgy). J. Phys. (Paris), 
Collog.; No. 4, C4.233-C4.244( 1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The basic energetics of precipitation at grain boundaries has 
been qualitatively understood since 1951: however, it is relatively 
sonnel that successful attempt have been made to quantify these 
reactions. The present state of knowledge of grain boundary 
precipitation is reviewed and an attempt is made to give an indica- 
tion as to what problems have still to be solved. 


7502 Orientation dependence of growth rate of grain bounda- 
ries and the formation of tion textures. Luecke, K. 
(Technische Hochschule Aachen (F.R. Germany). Inst. fuer 
Allgemeine Metallkunde und Metallphysik). J. Phys. (Paris), Col- 
log.; No. 4, C4.339-C4.343( 1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

It is discussed to what extent the recrystallization textures 
can be interpreted by the theory of oriented growth based on the 
maximum growth rate orientation relationships found in single 
crystals. Also the possible role of oriented nucleation is discussed. 


7503 Grain boundary diffusion. Martin, G.; Perraillon, B. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Section de Recherches de Metallurgie Physique). J. 
Phys. (Paris), Collog.; No. 4, C4.165-C4.190( 1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

A critical review of the grain boundary diffusion models is 
presented. Recent progress in experimental techniques are sum- 
marized. The main results and the theories which they have sug- 
gested are presented. A compilation of the published results ts 
given in appendix. 


properties of grain boundaries. Mc Lean, D. 
Lab., ae (UK)). J. Phys. (Paris), Col- 
) 


7504 
(National Physi 
log.; No. 4, C4.273-C4.280( 1975). 
From International collog 
metals; Saint-Etienne, France (16 Jun 1975). 
Much experimental evidence shows that many common 
metals have only a small margin of safety against brittle behaviour 


uium on grain boundaries in 


by intergranular fracture. A reduction of the normal intergranular 
cohesion by approximately one third is often dangerous. This fairly 
critical situation is explained, and the method is given of estimat- 
ing the degree of purity which will prevent the accumulation of 
foreign elements at grain boundaries that can cause the brittleness. 
Sliding at grain boundaries and plastic deformation of polycrystals 
are also briefly discussed. 


7505 Segregation of boron to grain boundaries in boron and a 

stainless steel. Mortimer, D.A. (UKAEA Research Group, Harwell. 

Atomic Energy Research Establishment). J. Phys. (Paris), Collog.; 
No. 4, C4.137-C4.140( 1975). 

From International colloquium on grain boundaries in 

and surface 


metals; Saint-Etienne, France (16 Jun 1975). 
The effects of boron on the grain 

energies in iron at 900 and 1000 deg C and AISI 316 stainless 

steel in the temperature range 950-1250 deg C were investigated. 

It was found that boron reduced these energies in a manner typical 

of an element with low solubility in the matrix. 


7506 Observations of the interaction of lattice dislocations 
with high boundaries. Pumphrey, P.H. (Universitaet des 
Saarlandes, ecken (F.R. Germany)). J. Phys. (Paris), Col- 
log.; No. 4, C4.23-C4.33( 1975). 





FEB 28,1977 


From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

It is shown that direct observations by electron microscopy 
of the interaction of lattice dislocations with high angle grain 
bou es can give valuable information about not only properties 
but also interfacial structure. The experimental results suggest that 
during low temperature yielding ies act primarily as 
sources of dislocations rather than as barriers to slip. At high tem- 
peratures, the incorporation of lattice dislocations by the rear- 
rangement of bou structure is important in boundary sliding 

recrystallization. Except in a relatively few special cases, the 
simple boundary model of a dislocation network embedded in a 
Coincident Site Lattice interface appears to be inadequate for the 
understanding of these interactions. 


7507 Practical approach to the theoretical structure of grain 
boundaries. Ralph, B. (Cambridge Univ. (UK). Dept. of Metallurgy 
and Materials Science). J. Phys. (Paris), Collog.; No. 4, C4.71- 
C4.79( 1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

This paper surveys the current theoretical models of grain 
boundary structure and attempts to see to what extent they are 

le of defining the boundary structure found in commercial 
polycrystalline materials. It is shown that an adequate description 
of the intrinsic dislocation content is achieved by such models but 
that further classes of defect are to be expected and found in com- 
mercial materials. 


7508 Microscopy of static and dynamic properties of inter- 
faces. Smith, D.A. (Oxford Univ. (UK). Dept. of Metallurgy). J. 
Phys. (Paris), Collog.; No. 4, C4.1-C4.15(1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The metallographers’ problem in the context of interfaces is 
to relate the crystallographic variables to structure. This can be 
done at high resolution and magnification using principally trans- 
mission electron microscopy. Interfacial dislocations conserve the 
order at boundaries and their behavior may be the mechanism un- 
derlying the properties governed by grain boundary processes. 


7509 Coincidence site lattice (CSL) and grain boundary (DSC) 
dislocations for the he lattice. Warrington, D.H. (Sheffield 
Univ. (UK)). J. Phys. (Paris), Collog.; No. 4, €4.87-C4.95(1975). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

A new, general and convenient technique is presented for 
determining the Burgers vectors of (DSC) grain bou disloca- 
tions and it is applied to hexagonal lattices. A general rotation 
between two hexagonal lattices may be expressed as a disorienta- 
tion by a suitable reindexing of the two lattices, and it is shown 
how the disorientation giving rise to any desired possible value of 
> and any rational value of (c/a)? may be determined. The results 
are given for several interesting values and it is seen that the 
number of possible values of = is similar to that for the cubic case. 
A simple assessment is made of the possibilities of ordered struc- 
tures within hexagonal metal grain boundaries. The unit cell of the 
Bravais lattice is shown to provide a convenient basis of the coor- 
dinate system in every case. 


7510 Manufacturing lems of metal-ceramic bonds accord- 
to the solid state method. Pabst, R.F.; Moergenthaler, 


K.D. (Max-Planck-Institut fuer Metallforschung, Stuttgart (F.R. 
Germany). Inst. fuer Werkstoffwissenschaften). pp 144-147 of In 
Entwicklungsstand und eo eg Ne neuzeitlicher 
Schweiss-, t- und Prueftechnologien. Vortraege des Kolloqui- 
ums am |. und 2. Dezember 1975 in Juelich. Idorf, F.R. 
Germany; Deutscher Verlag fuer Schweisstechnik (1975). (In Ger- 
man) 

From Colloquium on the status and ible ications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
tee Dec 1975). 

10 figs.; 4 refs. . 

By means of high-vacuum welded samples of varying 

try, the most important experimental preconditions are out- 
ined which are necessary for a good adhesion of brittle material 
combinations. The ceramic material was limited to Al,O, here 
whereas comparatively hi: h-melting (Nb) and low-melting com- 
ponents (Al, Cu) were ed with metals. Welding apparatus 
(induction heating), — shapes (square, cylinder, double 
cone), lication of welding pe. temperature distribution, 
are described. The symmetry of the Psy and temperature dis- 
tribution on the welding surface during the welding and flow 
process is most important for the quality of the bond. 


Evidence for the existence of faulting in a splat-cooled 
(Ti) alloy. Roof, R.B.; Elliott, R.O. (Los Alamos Scientific 
Lab., NM). J. Mater. Sci.; 10: No. 1, 101-108(Jan 1975). 
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_ Examination of x-ray diffraction profiles of a ‘splat-cooled’ 
15 Ti-85 Pu alloy has revealed that the material contains a large 
amount of twinning coupled with a reasonably small crystallite size 
and high strain. The localized strain is estimated to be 0.6%, the 
—- ite size 250°A, and the twinning fault probability is large at 


7512 Direct observations of vacancies and vacancy-type de- 
fects in molybdenum following uniaxial shock-wave com \ 
Murr, L.E.; Inal, O.T.; Morales, A.A. (New Mexico Inst. of Mining 
and Tech., Socorro). Acta Metall.; 24: No. 3, 261-270(Mar 1976). 

Molybdenum sheet and small diameter wire samples were 
simultaneously shock-loaded to pressures of 150 and 250 kbar at a 
constant shock-pulse duration of 2 ps. Thin foils and emission end- 
forms prepared from annealed as well as the shock-loaded samples 
were simultaneously examined by transmission electron and field- 
ion microscopy 1 mp Dislocation loop densities were ob- 
served to increase from an annealed value of 5 x 10° to 4 x 10" 
cm~* and 7 x 10" cm~ at 150 and 250 kbar, respectively, and the 
corresponding average loop diameters were measured to be 57, 
104 and 152 A, seapoutieely. A full determination of the relevant 
diffraction conditions and —\ 2 vectors of the loops in the elec- 
tron microsc showed that 75 percent of the loops at 150 kbar 
and 80 percent of the loops at 250 kbar were vacancy type. By 
comparison, direct observations of vacancies and small vacancy ag- 
gregates in the field-ion microscope by systematic field-evaporation 
of atom layers showed a vacancy concentration of 1.2 percent in 
the annealed wires as —— with 2.2 and 6.0 percent vacan- 
cies in the 150 and 250 kbar shock-loaded wire samples respec- 
tively. Since the corresponding increase in dislocation density was 
determined to be 1.0 x 10"°-1.2 x 10 cm™ between 150 and 250 
kbar for a concomitant increase in average residual microhardness 
from 514 to 770 kg/mm? in the same pressure range, it is shown 
that shock induced vacancies contribute significantly to residual 
shock hardening. 


7513 Study of precipitation using nuclear magnetic resonance: 
Cu—13 at. % Be. Yen, A.C.; Rowland, T.J. (Univ. of Illinois, Ur- 
bana). Acta Metall.; 24: No. 5, 409-416(May 1976). 

The nuclear magnetic resonance (nmr) intensity of one of 
the components in one of the phases in a two phase binary alloy 
undergoing precipitation is examined. It is shown that for certain 
nuclei one can readily follow the course of the reaction, and 
ideally can determine quantitatively the composition and amount 
of the final matrix if the precipitate composition is known. Expres- 
sions are ——— relating the resonance intensity to the degree 
of completion of the reaction for (a) discontinuous and (b) con- 
tinuous precipitation. These are used to interpret the intensity vs 
aging time at 280°C for a Cu-13 at. percent Be alloy. The ratio of 
the intensity of the “Cu in the matrix in the “py aged alloy to that 
in the as quenched alloy is also examined and discussed in light of 
experimental results. It is argued that interfacial effects at phase 
boundaries cause significant deviations from expected intensities. 


7514 Measurement of the superconducting order-parameter 
relaxation time from harmonic generation. Amato, J.C.; McLean, 
W.L. (Department of Physics, Rutgers University, New Brunswick, 
New Jersey 08903). Phys. Rev. Lett.; 37: No. 14, 930-933(4 Oct 
1976). 
The measured third harmonic power output from a 
ramagneticall — superconductor in a strong microwave 
Field has been found to vary with temperature as (1-t)~', as pre- 
dicted by Gor’kov and Eliashberg's theory for concentrations close 
to critical and Eliashberg’s theory for the dilute alloy. The mag- 
nitude of the order-parameter relaxation time deduced from the 
measured power is consistent with a model constructed from these 
two theories. (AIP) 


7515 Vapor properties of gold at extreme temperatures by 
pulsed-electron-beam measurement. Benson, D.A. (Sandia Labora- 
tories, ee ue, New Mexico 87115). J. Appl. Phys.; 47: No. 
11, 4873-4881(Nov 1976). 

Currently, only limited vapor-pressure information exists for 
materials at temperatures above 3 K. To provide additional in- 
formation in this range, a new transient method has been 
developed for measuring the pressure—internal-energy states of 
the liquid-vapor phase boundary at high-vapor-pressure levels 
(above 1 MPa). To study these vapor states, samples are rapidly 
heated and the r is inertially confined by a dynamic graphite 
crucible for 2 to 20 ys. A thermomechanical model of the mixed- 
phase material is described which relates the observed crucible ex- 
pansion to total vapor pressure. The internal energy state of the 
vapor sample, which is heated by a pulsed electron , is deter- 
mined from electron absorption diagnostics. Application of the 
method to gold has given new total vapor-pressure information 
between 3 and 600 MPa (30 and 6000 bar) which is consistent 
with extrapolation of static vapor data. Temperatures associated 
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with these pressures ——~ in excess of 10 000 K. Preliminary 
evidence for independent flow of the mixed phases is also obtained 
from analysis of these high-temperature expansion measurements. 
(AIP) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 6672, 7073, 7856 


7516 (COO—2172-8(Rev.)) Plastic equation of state in ty 
316 austenitic stainless steel. Huang, F.H.; Ellis, F.V.; Li, C.Y. 
(Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials Science 
and Engineering). Oct 1975. Contract E(11-1)-2172. 24p. Dep. 
NTIS $3.50. 

Load relaxation experiments have been performed on Type 
316 stainless steel at temperatures up to 500°C. The resulting 
stress-plastic strain rate relationships show the behavior of plastic 
equation of state. The experimental results suggest that at lower 
temperatures the deformation is controlled by dislocation glide and 
at higher temperatures dislocation glide becomes less important. A 
deformation model based on plastic equation of state is used to ac- 
count for the experimental data. 


7517 (COO—2172-12) Relationship between anelastic and 
non-linear visco-plastic behavior of 316 stainless steel at low 
homologous temperature. Nir, N.; Huang, F.H.; Hart, E.W.; Li, 
C.Y. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials 
Science and Engineering). May 1976. Contract E(11-1)-2172. 26p. 
Dep. NTIS $4.00. 

At low homologous temperature the plastic strain rate 
seems to be controlled largely by dislocation glide friction. How- 
ever, since a sizeable fraction of the applied stress sigma is dis- 
sipated in overcoming the strong barriers due to dislocation tangles 
generated by strain hardening, only a portion of the applied stress 
is actually expended against the frictional resistance. A recent 
model for this process includes the role of dislocation pile-ups at 
the strong barriers. The pile-ups provide a mechanism for produc- 
ing the internal back stresses that limit the effective frictional 
stress. The also te oY in the deformation as a stored anelastic 
strain component. The resultant behavior at low temperature and 
high stress is similar to that proposed by Grupta and Li. The same 
model also predicts an anelastic behavior at low stress. Measure- 
ments at both high and low stress levels on 316 Stainless Steel 
have now shown that the predictions of the model are quantitative- 
ly consistent at both stress levels. 


7518 (ORNL/TM—5405) Application of Hastelloy X in gas- 
cooled reactor systems. Brinkman, C.R.; Rittenhouse, P.L.; Corwin, 
W.R.; Strizak, J.P.; Lystrup, A.; DiStefano, J.R. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Oct 1976. Contract W-7405-eng-26. 
63p. Dep. NTIS $4.50. 

Hastelloy X, an Ni—Cr—Fe—Mo alloy, may be an impor- 
tant structural alloy for components of gas-cooled reactor systems. 
Expected applications of this alloy in the High-Temperature Gas- 
Cooled Reactor (HTGR) are discussed, and the development of in- 
terim mechanical properties and supporting data are reported. Pro- 
perties of concern include tensile, creep, creep-rupture, fatigue, 
creep-fatigue interaction, subcritical crack growth, > rane stabili- 
ty, and the influence of helium environments with controlled 
amounts of impurities on these properties. In order to develop 
these properties in helium environments that are expected to be 
prototypic of HTGR operating conditions, it was necessary to con- 
struct special environmental test systems. Details of construction 
and operating parameters are described. Interim results from tests 
designed to determine the above properties are presented. To date 
a fairly extensive amount of information has been generated on 
this material at Oak Ridge National Laboratory and elsewhere con- 
cerning behavior in air, which is reviewed. However, only limited 
data are available from tests conducted in helium. Comparisons of 
the fatigue and subcritical growth behavior in air between Hastel- 
loy X and a number of other structural alloys are given. 


7519 (Y—1419) Evaluation of tensile specimen types used for 
uranium. Burditt, R.B. (Oak Ridge Y-12 Plant, Tenn. (USA)). 27 
Jun 1963. Contract W.7405-eng-26. 22p. Dep. NTIS $3.50. 

Declassified Apr 1972. 

An evaluation was undertaken to compare the results of 
various thicknesses of flat tensile specimens with results of round 
specimens from the same uranium plate, and to analyze the effect 
of some of the fabrication and testing variables on the test results. 
Flat specimens gave good reproducibility, particularly at 
thicknesses of 0.150 and 0.200 inch, but showed biases when com- 
= to round specimens which varied as a function of thickness. 

abrication variables such as omitting hand polishing produced 
small increases in the bias and a substantial increase in the scatter 
of the results. Specimen alignment was found to have a substantial 
influence on the shape of the curve obtained. 
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7520 (Y—2059) Examination of temperature-induced shape 
memory of uranium—5.3-to 6.9 weight t niobium 
Hemperly, V.C. (Oak Ridge Y-12 Plant, Tenn. (USA)). 22 Sep 
1976. Contract W-7405-eng-26. 22p. Dep. NTIS $3.50. 

The uranium-niobium alloy system was examined in the 
range of 5.3-to-6.9 weight percent niobium with respect to shape 
memory, mechanical properties, metallography, Coefficients of 
linear thermal expansion, and differential thermal analysis. Shape 
memory increased with increasing niobium levels in the study 
range. There were no useful correlations found between shape 
memory and the other tests. Coefficients of linear thermal expan- 
sion tests of as-quenched 5.8 and 6.2 weight percent niobium 
specimens, but not 5.3 and 6.9 weight percent niobium specimens, 
had a contraction component on heating, but the phenomenon was 
not a contributor to shape memory. 


7521 Reheat cracking in low alloy steels. Debray, W. 
(Kraftwerk Union A.G., Erlangen (F.R. Germany)). Met. Constr. 
Br. Weld. J.; 8: No. 2, 74-77(Feb 1976). 

An appraisal is presented of the causes of underbed 
cracking of low alloy steels clad with austenitic stainless steel, as 
used for pressure vessels in nuclear plant. The cracks were found 
to be a form of reheat cracking occurring in the coarse grain of 
the HAZ. Factors leading to reheat cracking are chemical com- 
position of the steel, stresses, thermal effects and coarse grain for- 
mation caused by overheating. Grain refining can be a solution for 
cladding done in one pass. 


7522 Creep behaviour of sphere-cylinder shell intersections 
subjected to internal pressure. Leckie, F.A.; Hayhurst, D.R.; Mor- 
rison, C.J. (Leicester Univ. (UK)). Proc. R. Soc. (London), Ser. A; 
349: No. 1656, 9-34(13 Apr 1976). 

As the result of the renewed interest in nuclear power 
production many new problems have arisen in the design of com- 
ponents which must operate at temperatures sufficiently high for 
creep deformation and rupture to take place. The results of recent 
theoretical studies have been applied to the design of a complex 
component. From this study there emerges a rational and simple 
design procedure which has features similar to those of plastic 
design, and which can be presented in terms of the representative 
deformation and rupture stresses. The theoretical predictions are 
compared with the results of series of tests performed on the com- 
ponent. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 7048, 7742, 8658, 8665, 8703, 
8704, 8705, 8708, 8709, 8710 


7523 (BNL—21743) Development of low-loss Nb,Sn for ac 
power transmission: a review. Bussiere, J.F. (Brookhaven National 
Lab., —, N.Y. (USA)). 17 Aug 1976. Contract E(30-1)-16. 
7p. (CONF-760829—11). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A superconducting cable incorporating Nb,Sn is briefl 
described and requirements for the superconductor discussed. 
State of the art metallurgical procedures for reducing ac losses and 
increasing critical currents of Nb,Sn are reviewed. The loss 
behavior is then related to presently available theoretical models 
and shown to depend teed on surface currents which are at- 
tributed to the surface barrier. Effects of temperature, trapped 
magnetic flux, cladding, and cable configuration are pono 11 
figures, 43 references. 


7524 (COO—355 1-30) Muffin-tin-calculation of the resistivity 
and effective valence of liquid palladium. ge A.H.M.; 
Brown, J.S. (Vermont Univ., Burlington (USA)). 1975. Contract 
E(11-1)-3551. 1 1p. (CONF-7510122—1). Dep. NTIS $3.50. 

From New England section-American Physical Society fall 
meeting; Orono, Maine, United States of America (USA) (3 Oct 
1975). 

The resistivity and effective valence of the liquid transition 
metal Palladium are discussed, based on muffin-tin models of the 
electron-ion potential in the (4d)"° configuration in the Mattheiss 
scheme modified by the use of the RFA (renormalized free atom 
approximation) to include the effects of liquid neighbors. Phase 
shifts are calculated by numerical integration of the radial Schrod- 
inger equation in the muffin tin, and the resistivity obtained by 
constructing a T-matrix and using the usual Ziman model, assum- 
ing a spherical fermi surface in k-space. The effective number of 
valence electrons (of sp character) Z/sub eff/ is then found from 
the density of states vs energy curve in the single scatterer approxi- 
mation (SSA) by filling the s, p, and d states with 10 electrons. 
The exchange-correlation potential is treated in the Slater, Kohn- 
Sham, and Lundqvist approximations. The liquid resistivity shows a 
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marked variation from the Slater through the Kohn-Sham (2/3- 
Slater) approximations; the Slater approximation in RFA giving a 
result in remarkably —- with recent measurements of 
Enderby. The SSA value of Z/sub eff/ for the Slater potential is in 
good agreement with recent x-ray studies of Waseda and Ohtani, 
while the Kohn-Sham and age nt penne ive results which 
deviate markedly from the observed value. observations 
strongly suggest the superiority of the Slater scheme. 


7525 (LA-UR—76-1870) Temperature dependence of ac 
losses in CVD- Nb,Ge. Thompson, J.D.; Maley, M.P.; 
Newkirk, L.R. ( Alamos Scientific Lab., N.Mex. (USA)). 1976. 


on W-7405-Eng-36. Sp. (CONF-760829—17). Dep. NTIS 


From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Hysteretic losses were measured as a function of tempera- 
ture from 4 to 20°K in bulk samples of CVD-prepared Nb,Ge. The 
measurements were performed on samples which contained differ- 
ing amounts of second phase Nb,Ge, and which have been sub- 
jected to various surface treatments. Losses at 50 Hz and 500 rms 
A/cm were determined to be as low as 0.2 W/cm? at 4°K and 
12.7 W/cm? at 12°K in samples containing a small percent of 
second phase and whose surfaces were both mechanically polished 
and chemically etched. From measurements of the hysteretic 
power loss, the temperature dependence of the critical current 
density J/sub c/(T) can be determined by assuming a 
Bean—London type critical state model in the high current regime. 
It is found that J/sub c/(T) = J/sub c/(O0) [1-(T/T/sub c/*)?] best 
describes the data over the range 4°K to T/sub c/*. At low values 
of induced current, substantial surface shielding Asigma is ob- 
served in samples which have been polished and etched. Asigma 
was measured to be as large as 450 rms A/cm at 4.0°K. 


7526 (LA-UR—76-1873) Critical current measurements of 
CVD prepared Nb,Ge containing various amounts of second phase 
(Nb;Ge,) material. Carlson, R.V.; Bartlett, R.J.; Newkirk, L.R.; 
Valencia, F.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. 4p. (CONF-760829— 18). Dep. NTIS $3.50. 

rom Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Data are presented which show a relationship between the 
critical current density and second phase (tetragonal Nb,Ge;) 
material in CVD deposited Nb,;Ge for deposition temperatures 
ranging from 750 to 900°C. The data were measured in the tem- 
perature range from T/sub c/ (approximately 21°K) down to 
13.8°K and at 4°K for several of the samples. Also reported is the 
slope of the critical current density with respect to temperature, 
dJ/sub c//dT. Samples with the largest J/sub c/ at 13.8°K also had 
the largest (dJ/sub c//dT) and the lowest extrapolated intercept of 
the J/sub c/ curve with the temperature axis. J/sub c/ at 13.8°K as 
a function of second phase has a maximum of 2.5 x 10° A/cm? for 
approximately 2 to 3 percent Nb,Ge; present in the coat. The tem- 

rature dependence of the critical current was represented by 
— c/(T) = J/sub c/(0) [1-(T/T/sub c/)?] for most samples. 5 
igures. 


7527 (AEC-tr—7297/6) Ukrainian Ph Journal. Transla- 
tion of Ukr. Fiz. Zh. (Russ. Ed.); 16: No. 6, 1069-1279(Jun 1971). 
222p. (TT—72-52017/06). Dep. NTIS $7.75. 

A cover to cover translation into English of the June 1971 
issue of Ukrainskii Fizicheskii Zhurnal 16(6) is given. The majority 
of articles consider solid state physics and properties of materials 
but there are also several reports of the Ukranian Republic Con- 
ference on Electron Optics and Its Applications. Items within the 
subject scope of ERA were cited therein from the original lan- 
guage publication. (SDF) 


7528 Neutron spectroscopy of crystal field energy levels of 
Er** ions dissolved in . Murani, A.P. (Institut Max von 
Laue - Paul Langevin, 38 - Grenoble (France)); Gi x, D.; 
Givord, D. (Centre National de la Recherche Scientifique, 38 - 
Grenoble (France). Lab. de Magnetisme). 302-305 In Low 
Temperature pr ics. Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Am- 
ste ; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 as | 1975). 

The authors the results of inelastic neutron scatterin 
measurements on a dilute “ crystalline alloy containing 5 at. 
Er in Pd using a time of flight spectrometer. measurements 
were performed at 5K and 70K using 8.5 MeV neutrons. 


7529 Moessbauer effect of '*Sn in tin. Bolz, J.; 
Pobell, F. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer ee ee 425-428 of In Low 
temperature physics. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Am- 
sendem, The Netherlands; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The Moessbauer effect of ‘Sn in crystalline Sn, and in 
amorphous and crystalline Sn/sub 1-x/Cu/sub x/ (x = 0.10 - 0.18) 
was measured at 2.6 K <= T <= 108 K. The samples were 
prepared as films (d = 600 - 1700A) by quenched condensation of 
the metal vapor onto a substrate held at | K or 18 K. Copper was 
added to stabilize the amorphous phase, and the Sn contained 89% 
"Sn to attain a reasonable resonance effect. The electric re- 
sistance of the samples was monitored during evaporation and dur- 
ing the Moessbauer measurements. The superconducting transition 
temperatures T/sub c/ = 6.3 K - 6.6 K), and the crystallisation 
temperatures (25 K to 143 K, depending on Cu content) agreed 
with values given in the literature for amorphous Sn/sub 1- 
x/Cu/sub x/. 


7530 Hyperfine distribution in a dilute Co—Fe alloy deter- 
mined by nuclear orientation. Kieser, R.; Turrell, B.G. (British 
Columbia Univ., Vancouver (Canada). Dept. of Physics). 294- 
297 of In Low temperature physics. Vol. III. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors suggest that the method of nuclear magnetic 
resonance on oriented nuclei (NMR/ON) might be a useful tool 
for studies on the hyperfine field distribution since it offers the 
resolution of the NMR method while all nuclei are observed with 
equal probability. To demonstrate the applicability of the 
technique they have performed such a measurement on a sample 
of 1 at.% *®Co-Fe doped with Co nuclei. 


7531 Spin dynamics of CuFe studied by neutron lo 
Loewenhaupt, M. (Kernforschungsanlage Juelich G.m.b.H. (F.R. 
Germany). Inst. fuer Festkoerperforschung). pp 338-341 of In Low 
temperature physics. Vol. III. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Neutron scattering measurements of the absolute value and 
the temperature dependence of the spin relaxation rate have been 
performed to test the validity of the model of Goetze and Schlott- 
mann (1974). 


7532 Observations of critical currents inducing motion in 
Landau domain structures. Aoki, R.; Shinozaki, B.; Miyazaki, T. 
(Kyushu Univ., Fukuoka (Japan). Dept. of Physics). pp 179-182 of 
In Low temperature physics. II. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The intermediate state of Pb films was investigated by elec- 
tron shadow microscopy. The specimen in an electron microscope 
was cooled down through a thermal linkage with a helium vessel 
and the temperature was regulated with an electrical heater. 
Periodic shadow patterns corresponding to the Landau domain 
structure were observed in a certain geometry and the distance of 
periodicity was analysed in order to sort out the normal to super- 
conducting interphase energy. In the critical point experiments the 
temperature was increased with a constant current, and the voltage 
across the cimen was simultaneously measured. It was found 
that at the critical point no abrupt increase in the d.c. voltage due 
to flux flow resistivity was observed. 


7533 Reduction of core size of vortices in clean su juct- 
ing lead films at T<<T/sub c/. Band, W.T.; Donaldson, G.B. 
(Lancaster Univ. (UK)). pp 289-292 of In Low temperature 
hysics. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Kramer and Pesch have recently predicted that in clean su- 
perconductors at T << T/sub c/, the characteristic radius over 
which the order parameter varies near a vortex centre, is much 
less than the superconducting coherence —. The density of 
vortex core states is correspondingly reduced. In the paper tun- 
nelling conductance measurements on lead-magnesium junctions 
with the lead films in the superconducting vortex state are re- 
ported which confirm this prediction. 


7534 Superconducting materials. Buckel, W. (Karlsruhe Univ. 
(TH) (F.R. Germany)). pp 150-171 of In Low temperature 
ysics. Vol. V. Krusius, MM; Vuorio, M. (eds.). Amsterdam; 
jorth-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
The author discusses the following topics:- 1) A1l5-super- 
conductors, 2) PdH(D) and Pd-alloys charged with H(D), 3) 
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(SN)/sub x/-the first polymer superconductor, 4) Metastable struc- 
tures uced by ion-beam sputtering, ion implantation, and by 
quenched condensation. 


7535 Dynamics of the current-induced resistance in thin-film 
(eel uctors. Chimenti, D.E.; Huebener, R.P. (Argonne 
ational Lab., Ill. (USA)). apP 211-214 of In Low temperature 
oe. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
lorth-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
During current-induced breakdown of superconductivity in 
a thin-film type-I superconductor in zero applied magnetic field, 
discrete flux-tubes are nucleated at the edges and traverse the strip 
in a train perpendicular to the current. The authors have been able 
to control geometrically the nucleation point of the flux-tube trains 
responsible for the onset of resistance. Results are given for a Pb 


specimen. 


7536 Tun measurements on granular and clean Al films. 

Dayan, M.; Deutscher, G. (Tel Aviv Univ. (Israel). Dept. of 

Physics and Astronomy). RP 421-424 of In Low temperature 

aaa Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have used the tunneling technique on ular 
and clean (not granular) Al films, in order to find out if there are 
any meaningful differences between the derivatives of their I(V) 
characteristics. Such differences, if they exist, would imply dif- 
ferences in the phonon density of states weighted by the electron- 
phonon interaction - a?(w)F(@). 


7537 Measurement of the London penetration in Cd, Sn 
and Zn crystals. Dobbs, E.R.; Lea, M.J. (Bedford Coll., London 
(UK)). PP 203-206 of In Low temperature physics. Vol. Il. 
— .» Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Although there have been many measurements of the 
penetration depth lambda of magnetic fields in superconductors, it 
is only recently that the non-local anisotropy of lambda in single 
pico 2 has been measured. Tai et al. have shown that the London 
penetration depth lambda/sub L/(0) varied from 32 to 36 nm as 
the current vector j was rotated from <001> to <110> for mea- 
surements along <110> in a Sn crystal, but was 25 nm for all j in 
the <001> direction. Two ultrasonic methods are presented which 
directly determine lambda/sub L/(0) at q, the acoustic wave 
number, rather than the d.c. penetration depth lambda measured 
by Tai et al. 


7538 Current noise by fluctuations in ucting 
ee. Doettinger, S.; Eisenmenger, W. (Stuttgart Univ. 
(TH) (F.R. Germany)). PP. 365-367 of In Low temperature 
hysics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The expected noise power is calculated, and experiments on 
a — prepared on a glass slide by a new method are re- 


po 


7539 Tun observation of localized bands in supercon- 
ductors with m impurities. Dumoulin, L.; Guyon, E.; Nedel- 
lec, P. (Paris-11 Univ., 91 - Orsay (France). Lab. de Physique des 
Solides). 445-447 of In Low temperature physics. Vol. III. 
ons Ni: Vuorio, M. (eds.). Amsterdam; North-Holland 

). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Tunneling measurements are presented of the superconduct- 
ing density of states of normal Kondo alloys (N = CuX with X = 
Cr, Mn, Fe) of different concentrations c, in proximity with Pb(S). 


7540 Specific heat and tunneling measurements on amorphous 
indium films. Ewert, S.; Comberg, A.; Sander, W. (Technische 
Hochschule Aachen (F.R. Germany). 2. Physikalisches Inst.). pp 
407-410 of In Low temperature physics. Vol. II. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors report on specific heat measurements and tun- 
neling experiments on amorphous In films. The amorphous state 
has been stabilized by addition of 20 at % Sb. 


7541 Resistive measurements of the electron-phonon interac- 
tion in dilute indium-tin alloys. Fogelholm, R.; Rapp, O. (Kungliga 
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Tekniska Hoegskolan, Stockholm (Sweden)). 429-432 of In 
Low temperature pias. Vol. Il. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The superconducting transition temperature Tsub(c) of In 
increases rapidly with the addition of Sn beyond about 0.2 at%. It 
is shown that this increase can be explained by an increasing elec- 
tron-phonon interaction (lambda) and that furthermore this con- 
centration dependence of lambda can be accurately obtained from 
resistivity measurements. 


7542 Behaviour of dynamic critical current in the vicinity of 
H/sub ¢2/. Fricsovszky, G.; Goncharov, I.N.; Khukhareva, LS. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). pp 353-356 of 
In Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors study the behaviour of the dynamic critical cur- 
rent I/sub p/ near H/sub c2/(T) where Isub(p) is determined by ex- 
trapolation of the linear region of the voltage-current characteristic 
to zero voltage. Measurements have been made using Nb-80%Zr 
tape samples with a cross section of 0.1 x 1.6 mm? and 0.033 x | 
mm? in a perpendicular magnetic field for temperatures (0.25 - 
0.92)T/sub c/. From experimental values of I/sub p/ they have cal- 
culated a mean pinning force density: F/sub p/=J/sub p/.H where 
J/sub p/ is the dynamic critical current density. 


7543 Heat ca of a superconducting film near Tsub(c). 
Goldman, A.M.; Solinsky, J.C. (Minnesota Univ., Min lis 
(USA). School of Physics and Astronomy). pp 379-382 of In 
temperature oe. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Measurements of the temperature dependence of the heat 
capacity of 1000 A granular aluminum films deposited on cleaved 
mica substrates are reported . A modification of the ac heat 
— technique described by Sullivan and Seidel was used in 
which films were heated optically, and the nonlinear resistance- 
temperature characteristic of the superconducting transition itself 
was used as a thermometer. Results on nine films indicated a rising 
heat capacity near the low temperature end of the transition. In 
four films, the sensitivity of the thermometry extended to low 
enough temperature to permit the observation of a peaking in the 
heat capacity 20 to 50 mK below transition temperatures deter- 
mined by fitting the theory of fluctuation conductivity to data. The 
magnitudes of the observed peaks were up to ten times the height 
of the jump in the heat capacity given by the BCS theory. The 
widths of the peaks were between 2 and 5 mK depending upon the 
film. The entropy under the peaks was estimated to be between | 
and 5 % of the entropy of the electron system at T/sub c/. 


7544 Dynamics of the fluctuations of the two component su- 
perconducting order parameter. Goldman, A.M.; Carlson, R.V. 
(Minnesota Univ., Minneapolis (USA). School of Physics and As- 
tronomy). pp 383-386 of In Low temperature physics. Vol. II. 
7 M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1 ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The results of measurements of the imaginary part of the 
pair-field susceptibility and structure factor of dirty-limit supercon- 
ducting films were recently reported which suggested the existence 
of a low energy pr ating order-parameter collective mode at 
temperature just below T/sub c/(H). Such a mode is significant in 
that its existence imposes stringent requirements on form of 
the macroscopic time-dependent equation for the superconducting 
order parameter, in particular requiring an explanation of the 
screening of the electric fields produced by the charge fluctuations 
which would drive the mode up to plasma frequency. Some of the 
evidence for the propagating mode is presented and the experi- 
mental dispersion relation compared with the results of recently 
published calculations. 


7545 of the magnetization in superconducting 
vanadium. Hembach, R.J.; Mullen, F.K.; ot R.W. (Adelphi 
Univ., Garden City, N.Y. (USA)). 313-316 of In Low tempera- 


lolland (1975). 
rom 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
Torque studies conducted on several bulk monocrystalline 
samples of superconducting vanadium have revealed the anisotropy 


a ics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North- 
F 


exhibited by the magnetization in the mixed state. The torque was 
measured as a function of the magnitude of the applied magnetic 
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field H, at various orientations of the field using a null-deflection 
torque magnetometer. 


7546 Far infrared of thin lead films in a 

dicular magnetic field and -effect conditions. Hen- 
driks, J.W.; Ott, H.R.; Wyder, P. (Katholieke Universiteit Nij- 
megen (Netherlands). Fysisch Lab.). 255-258 of In Low tem- 
perature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The far infrared absorption of a thin lead film as a function 
of a perpendicular magnetic field, and of lead films in proximity 
effect contact with layers of different thicknesses of silver have 
been measured. As a radiation source, a home-made ting 
monochromator was used, following the tradition of the Tinkham- 
school. The results are processed on a laboratory computer and 
plotted automatically. 


7547 Calorimetric studies of proximity effects 
in titanium-vanadium alloys. Ho, J.C. (Wichita State Univ., Kans. 
(USA)); —e E.W. (Battelle Columbus Labs., Ohio (USA)). 
273-276 of In Low temperature physics. Vol. II. Krusius, M.; 
uorio, M. (eds.). Amsterdam; North-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
Enhanced T/sub c/ values resulting from aging are reported 
for two Ti-V alloys containing 15 and 19 at.%V, respectively. 


7548 Phonon thermal conductivity of superconducting lead- 
thallium alloys. Ho, J.L.; Chau, C.K.; Weinstock, H. (Illinois Inst. 
of Tech., Chic (USA). Dept. of Physics); Overton, W.C. Jr. 
(Los Alamos Scientific Lab., N.Mex. (USA)). pp 437-440 of In 
Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors present the thermal conductivity of lead-thalli- 
um alloys with the emphasis on phonon scattering by the thallium 
impurity and by conduction electrons. 


7549 Check of effect theories by experiments on the 
Pb/Sn . Hook, J.R.; Battilana, J.A. (Manchester Univ. (UK). 


ae oP 261-264 of In Low temperature physics. Vol 


aa uorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The purpose of the experiments described was to check the 
Hook and Waldram theory of the proximity effect and in particular 
the non-local correction term. tentative conclusion to be 
drawn from the results for the specimens is that the HW theory 
describes the proximity effect well and significantly better than 
does the local theory. 


7550 Anisotropy of H/sub c2/ in superconducting PbT! alloys 
showing Il I transition. Kiessig, H.; Essmann, U.; 
Teichler, H.; Wiethaup, W. (Max-Planck-Institut fuer Metall- 
forschung, Stuttgart (F.R. Germany). Inst. fuer Physik). 317- 
321 of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have investigated the pe dependence 
of the anisotropy of the upper critical field H/sub c2/ in PbTI al- 
loys. The composition of alloys has been chosen such that, 
within each specimen, k ,(T) varies with increasing tempera- 
ture from kappa,>2/sup -1/2/ to kappa,<2/sup -1/2/. 


7551 Behaviour of a new phase transition within superconduc- 
tivity. Kirschner, I. (Eotvos Lorand Tudomanyegyetem, Budapest 
(Hungary)). pp 321-324 of In Low temperature physics. Vol. Il. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 


From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The superconducting properties of h neous In-(0- 
5)at.%Bi alloys were investigated experimentally. results show 
that superconductors with small Ginzburg-Landau parameters 
differ in many respects from those with high critical values and 
high GL parameters. The difference can be seen in both static and 
dynamic properties. The dependence of the critical temperature, 
the GL parameter and the critical fields on the alloy concentration 
was determined, as well as the temperature dependence of the 
critical fields. 


7552 Proximity effect in amorphous bismuth. Lejeune, J.D.; 
Naugle, D.G. (Texas Agricultural and Mechanical Usiv.. College 
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Station (USA)). 269-272 of In Low temperature ics. Vol. 
Il. eles, M.,; i vane Non 


uorio, M. (eds.). Amsterdam; North-Holland 
(1975). 


_ From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Results of the proximity influence of Fe overlayers on the 
transition temperatures of thin amorphous Bi films are presented. 
The results are interpreted in terms of the Werthamer theory for 
the proximity effect with a m tic normal metal. The data is 
best fitted with a value for the coherence length of amorphous Bi 
= 61 A, which is in le agreement with those determined 

other experiments. 


7553 Phonon spectroscopy on the excitation arising 
from S-N boundaries in the intermediate state. Lin, F.J.; Leibowitz, 
J.R. (Catholic Univ. of America, Washington, D.C. (USA). Dept. 
of Physics). pp 441-444 of In Low temperature physics. Vol. Il. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 


. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
The authors discuss the recently found unanticipated oscilla- 
tory structure in the attenuation a(T) of transverse acoustic waves 
(f approximately 100 MHz) in indium near T/sub c/. 


7554 Magnetic impurity effects in pean LaY(Ce) 
— Masuda, Y.; Takeuchi, J.; Shibayama, H.; Aoi, T. (Nagoya 

niv. (Japan). “3 of Physics). pp 4 3 of In Low tempera- 
ture ph . Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 “¥ 1975). 

The authors have studied the initial depression of T/sub c/ 
with ——s im me concentration, the specific heat jum with 
T/sub c//T/sub c0, the initial slope of upper critical field 
curve at T/sub c/ as a function of T/sub c//T/sub c0/, 
((Tsub(cO)=transition temperature of the pure alloy). 


7555 Interphase surface energy parameter in lead films: tem- 
perature and thickness dependence. Miyazaki, T.; Shinozaki, B.; 
Aoki, R. (Dept. of Physics, Fukuoka, Hakozaki, Japan). 235- 
238 of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The intermediate state of Pb films was investigated by elec- 
tron shadow mic y, and periodic shadow mm correspond- 
ing to the Landau laminar structure was rved in certain 
geometry. The measured periodic distance a was analyzed for sort- 
ing out the energy parameter A and the temperature and thickness 
dependences of 4 were determined. 


7556 Thermal conductivity of high purity niobium in super- 

cond state. Oota, A.; Mamiya, T.; Masuda, Y. (Nagoya Univ. 

(Japan). . of Physics). 329-332 of In Low temperature 

co. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 


From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The thermal conductivity K of four samples with residual re- 
sistance ratios 6300, 2500, 1090 and 195 was measured to study 
the nature of the electron-phonon coupling and the type II super- 
conducting properties. The samples were made by means of an- 
nealing after zone-refining in 10-'® Torr vacuum. 


7557 Cooper limit measurements on Pb/Cu films. Ovadyahu, 
Z.; Dayan, M.; Deutscher, G.; Rosenbaum, R. (Tel Aviv Univ. 
(Israel). Dept. of Physics and Astronomy); Grunbaum, E. (Tel 
Aviv Univ. (Israel). Dept. of Engineering Sciences). pp 265-268 of 
In Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Pb/Cu films were studied in the Cooper limit. The critical 
temperature of the superconductor/normal metal combination was 
measured, and the results were found to deviate significantly from 
the theoretically predicted values. An anomalous ‘knee’ between 
3.5 K and 5.5 K is found in the dependence of critical temperature 
on the ratio of the thickness of the normal film to the supercon- 
ducting film. 


cally applied magnetic el pals, TA: Great, LH. (Phil 
. , JA.; Graat, L.A. ilips 
Gloeilampenfabrieken N.V., Eindhoven (Netherlands)). pp 251- 
254 of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 


uctive film with a lo- 
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A new method of locally weakening the superconductivity 
by applying a magnetic field generated by a current through a su- 
perconductive wire across the strip is reported. A film with a lo- 
cally applied magnetic field has an externally variable critical cur- 
rent, which can be explained with a one-dimensional G-L state 
with a stable laminar structure of normal and superconductive re- 
a Whether such a device exhibits Josephson effects needs 
urther investigation. 


7559 Field dependence of the penetration depth in tin up to 
the ro nc | limit. Parr, H. (Oslo Univ. (Norway). Fysisk In- 
stitutt). pp 195-198 of In Low temperature physics. Vol. Il. 
ee ., Vuorio, M. (eds.). Amsterdam; North-Holland 
(1 ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The penetration depth delta(T,H) (delta is the superconduc- 
tive penetration depth) has been measured for the first time in 
‘strong’ fields up to the ideal superheating field. At this limit, 
delta Fi/sub sh/)/delta(0) = 1.51, while the derivation diverges. 


7560 Mechanical effects in flux motion. Pinatti, D.G.; Bobosh- 
ko, N. (Universidade Estadual de Campinas (Brazil). Instituto de 
Fisica). pp 349-352 of In Low temperature physics. Vol. Il. 
ens M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( : 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The torsion pendulum technique of Houston is used to study 
dissipation due to flux motion in type-ii superconducting tin films. 


7561 Superconductivity of alpha cerium. Probst, C. 
ae Akademie der Wissenschaften, Garching/Muenchen 
(F.R. Germany). Zentralinstitut fuer Tieftemperaturforschung); 
Wittig, J. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Festkoerperforschung). pp 453-456 of In Low 
temperature physics. Vol. V. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The discovery of superconductivity in a-Ce shows for the 
first time that 4f electrons can be fairly ‘harmless’ with respect to 
superconductivity. It supports the view that 4f electrons at the very 
beginning of the rare earth series, are in some instances band elec- 
trons similar to the Sf electrons in the early actinides. 


7562 Direct measurement of flux flow velocities in type-II su- 
perconductors by neutron diffraction. Schelten, J.,; Lippmann, G. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Festkoerperforschung). pp 341-344 of In Low temperature 
_. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A dirty but ideal superconductor of polycrystalline Nb,g;Ta,3 
was mounted in the centre of a Helmholtz coil which provided a 
magnetic field in the direction of the neutron beam. The Bragg dif- 
fracted neutrons were recorded as a function of the angle phi. To 
change phi the coil and sample and hence the flux lines were 
rotated around the axis age gpg to the scattered plane. Aphi 
was determined from the shift of these rocking curves. Vortex 
velocities are determined from these curves. 


7563 Influence of lattice defects on the Tsub(c)-depression in 
dilute ZnMn single crystals. Schlabitz, W.; Zaplinski, P. (Koeln 
Univ. (F.R. Germany)). pp 452-455 of In Low temperature 
hysics. Vol. Ill. Krusius, MM. Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
Measurements of the T/sub c/ depression of ZnMn single 


crystals are reported. The crystals were grown by the Czochralski 
method; Rocking curves were used to establish the < ys | of lat- 
indu 


tice defects. T/sub c/ was determined by the mutual ctance 


method. 


7564 Dynamic study of the transition of a single su 

granule to the normal state. Valette, C.; Waysand, 
G. (Paris-11 Univ., 91 - Orsay (France). Lab. de Physique des So- 
lides). pp 183-186 of In Low temperature physics. Vol. II. Krusius, 
M.; Vuoro, M. (eds.). Amsterdam; North- ofland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The dynamic study of the transition of a metastable super- 
heated superconductor to the normal state has been decumed by 
Faber in the case of long cylindrical rods of tin, 3mm in diameter. 
The aim of this study is to see if Faber’s model remains valid in a 
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completely different range of scale. A very small Hg sphere of a 
first kind superconductor (diameter chosen between 20 and 40p) 
with a very good surface shape, obtained by slowly cooling a drop 
of liquid metal is used. The dynamic study is done by a very spe- 
cial electronic device recently developed. 


7565 Comparative study of electron- 
three vanadium sam of v: purity. Waynert, J.A.; Levy, M. 
(Wisconsin Univ., Milwaukee (USA)). pp 417-420 of In Low tem- 
perature physics. Vol II. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Results are presented of ultrasonic attenuation measure- 
ments as a function of temperature and applied field in three 
vanadium samples with resistivity ratios of 8, 245 and about 400. 
The aim was to compare the results with the Houghton and Maki 
(1971) theory for the transport coefficients of pure type II super- 
conductors. 


7566 Magnetic field penetration into superconducting tin film 

cylinders. Wilson, E.G.; Fairbank, W.M. (Stanford Univ., Calif. 

(USA). Dept. of Physics). pp 223-226 of In Low temperature 

ase Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The magnetic field penetration has been measured as a 
function of temperature into superconducting tin films which may 
be fitted with a local theory, and others which show distinctly non- 
local effects. The Pippard theory fits the data better than any 
—_ London curve, verifying that the data follows nonlocal 
theory. 


7567 M tion of the Kondo system (La, Ce)Al,. Felsch, 
W. (Goettingen Univ. (F.R. Germany). 1. Physikalisches Inst.). pp 
422-425 of In Low temperature physics. Vol. Ill. Krusius, M.,; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper deals with measurements of the impurity mag- 
netization of (La,Ce)Al, alloys for temperatures 0.05 - 2 K and for 
magnetic fields up to 40 kOe. 


7568 Pseudopotential calculations of the lattice dynamics of 
indium to second and third order. Garrett, D.G.; Swihart, J.C. 
(Indiana Univ., Bloomington (USA). Dept. of Physics). pp 40-43 
of In Low temperature physics. Vol. III. Krusius, M.; Vuorio, M. 
(eds.). Amster ; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have carried out calculations of the lattice 
dynamics of indium using both the local pseudopotential of Ash- 
croft and Lawrence (AL) and the nonlocal optimized model 
potential of Shaw (SOMP). Limiting the perturbation expansion to 
second order they obtain with SOMP good agreement with the 
neutron data of Reichardt and Smith as well as with the elastic 
constants and the temperature dependence of the Debye tempera- 
ture from specific heat measurements. The agreement with these 
experimental results is not as good but still is qualitatively the 
same on using the AL potential. However when the expansion in- 
cludes third order the agreement with experiment is completely 
destroyed with local approximations of SOMP or with AL. 


7569 Stress dependence of the Fermi surface of molybdenum. 
Griessen, R.; eo Fawcett, E.; Perz, J.M. (Toronto Univ., 
Ontario (Canada). Dept. of Physics). pp 157-160 of In Low tem- 
perature physics. Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics, Otaniemi, Finland (14 Aug 1975). 

The authors present the first experimental determination of 
the uniaxial stress dependence of the Fermi surface of a transition 
metal. They employed a method in which the oscillatory magnetos- 
triction amplitude and de Haas-van Alphen torque are measured 
simultaneously. 


7570 Kondo effect from praseodymium excited levels in 
La/sub 1-x/Pr/sub x/Sn, . Haen, P. (Centre National de 
la Recherche Scientifique, 38 - Grenoble (France). Centre de 
Recherches sur les Tres Basses Temperatures), Lethuillier, P. 
(Centre National de la Recherche Scientifique, 38 - Grenoble 
(France). Lab. de Magnetisme). pp 418-421 of In Low tempera- 
ture Je xm Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 


interaction in 
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In order to verify the existence of a Kondo effect, the elec- 
trical resistivity of some Lasub(1-x)Prsub(x)Sn, compounds have 
been measured. Samples of concentrations x = 0.0, 0.1, 0.2, 0.4 
and 1.0 were cut by spark erosion from me line ingots. The 
measurements were performed between | and 300 K by a standard 
four probe technique. Room temperature resistivities have been 
adjusted so as to obtain a linear variation of these values with Pr 
concentration. 


7571 Effect of magnetic field on the thermal conductivity of 
Er-Y Hajko, V.; Janos, S. (Univerzita P.J. Safarika, Kosice 
(Czechoslovakia)). pp 306-309 of In Low temperature physics. 
Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors present experimental results on the effect of 
m tic field on the thermal conductivity and electrical resistivity 
at helium temperatures of four Er-Y alloys with erbium concentra- 
tion /at.%/ 3.2, 10.7, 18.2, and 85.5. 


7572 Kondo effect in Cd—Fe. Korn, D.; Zibold, G. (Konstanz 
Univ. (F.R. Germany). Fachbereich Physik). 354-357 of In 
Low temperature physics. Vol. III. Krusius, M.; rng M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors report electrical resistivity of Cd-Fe solid solu- 
oe the temperature range 5-30K for 0, 0.5, 2.7 and 7.7 
at.%Fe. 


7573 Exchange interaction in the enhanced hyperfine cooling 
material PrNi,. Levin, R.; Shaltiel, D.; Davidov, D. (Hebrew Univ., 
Jerusalem (Israel). Racah Inst. of Physics). spp 212-215 of In Low 
temperature physics. Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The suitability of metallic Van-Vleck paramagnets for 
nuclear cooling experiment have been demonstrated previously. 
Among the various Van-Vleck parameters, of special interest is the 
hexagonal compound PrNi, where a temperature of T=1.3 mK was 
reached. This is the lowest temperature obtained using this 


technique. Motivated by this fact, the authors have carried out 
Electron Spin Resonance study of Gd in PrNi, in order to study 
exchange interaction properties in this material. The measurements 
were performed on powdered samples at the helium temperature 


range (1.6 K<T<4.2 K) at X b for Gd concentrations of 3000 

ppm, 1000 ppm and 500 ppm. Giant negative g shift = -0.73 

(measured with re t to g = 2) was observed. This shift was in- 

tT in terms of the exchange interaction between the Gd ions 
the host Pr ions. 


7574 Co-operative nuclear magnetic ordering in single crystal 

praseodymium. Lindelof, P.E.; Miller, I.E.; Pickett, G.R. 

(Lancaster Univ. (UK)). pp 204-207 of In Low temperature 

=. Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It is well known that in solids where crystal field effects 
result in the ions having singlet ground states there will be a transi- 
tion to magnetic order if the ratio of the exchange interaction, J, 
between nearest neighbours to the energy of the next excited state, 
A, is greater than a critical value. For values of J/A below critical 
the nucleus induces, via the van Vleck polarizability, a moment on 
the host ion which can interact by exchange with the moment 
similarly induced on a neighbouring ion, i.e. effective nuclear- 
nuclear exchange becomes possible. Measurements have been 
= on a single crystal of praseodymium which demonstrates this 
effect. 


7575 Anomalies in the low tem re specific heat of 
Gd/sub x/Er/sub 1-x/Rh compounds. Oli k, J.F.; Nauts, H.C.A. 
(Philips Gloeilampenfabrieken N.V., Eindhoven (Netherlands) ). pp 
196-199 of In Low temperature physics. Vol. Ill. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper gives a qualitative discussion of the alterations of 
the specific heat curves in the series of Gdsub(x)Ersub(1-x)Rh 
compounds over the temperature range 2 to 30 K. 


7576 phoney @ Se eS seein Sete 
J.A.; Stackhouse, B.J.; Woods, $.B. (Alberta Univ., Edmonton 


(Canada). Dept. of Physics). pp 110-113 of In Low temperature 
fo. Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Electrical resistivity measurements have been made on 
several long, thin, single c s of pure cadmium at temperatures 
between 1.5 and 293 K. resistivity was determined to within 
0.2% or 2 x 10-"ohm cm, whichever was greater, using standard 
techniques. The residual resistivity of the specimens, which varied 
from 9 to 12 x 10" ohm cm was subtracted from the measured 
resistivity values at temperatures above 3 K to obtain the tempera- 
ture-dependent resistivity. The components rho(perp) and 
Soto a gue aap od and ~ lel to a = were —— 

e aniso ratio rho( 10( ) which is a strongly vary- 
ing function of tompecutene below ibok is obtained. se 


7577 wer-anomaly in the dilute magnetic alloy 
(LaAl,)Gd. Umlauf, E.; Zach, E. (Bayerische Akademie der Wis- 
senschaften, Garching/Muenchen (F.R. Germany). Zentralinstitut 
fuer Tieftemperaturforschung); Meyer, A. (Siemens A.G., 
Muenchen (F.R. Germany). Forschungslaboratorium ). 414-417 
of In Low temperature ics. Vol. Ill. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors present measurements of the anomalous con- 
tribution to the thermopower and its variation with applied mag- 
netic field for (LaAl,)Gd with 0.6 and 2 at.%Gd. 


7578 Anomalous behaviour of the low temperature electric 
quadrupole splitting in hexagonal Fe—Ru alloys in an external mag- 
netic field. Williams, J.M.; Pearson, D.I.C. (Sheffield Univ. (UK). 
Dept. of Physics). pp 266-269 of In Low temperature physics. Vol. 
Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have studied the low temperature properties of 
the hexagonal phase indirectly by utilising the fact that this phase 
may be stabilised at normal pressures by the addition of rutheni- 
um. Using the Moessbauer effect in *’Fe they have studied the al- 
loys with and without a large applied magnetic field of 60 kgauss. 
These measurements indicate an apparently anomalous behaviour 
of the Moessbauer spectra at low temperatures. 


7579 High precision method for the pressure dependence in 
the de Haas-van Alphen effect. Harmans, C.J.P.M.; Lassche, L.; 
Weeren, J.H.P. van (Vrije Universiteit, Amsterdam (Netherlands). 
Natuurkundig Lab.). pp 289-292 of In Low temperature physics. 
Vol. IV. Krusius, M.; Castle, M. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

During the last decade studies of the pressure dependence 
of the Fermi surface cross-sectional areas in metals from the 
changes in the de Haas-van Alphen (dHvA) frequency have pro- 
vided valuable information on lattice potentials. Because of the 
relatively small compressibility of metals, however, the changes in 
lattice constants with applied pressure and hence the resulting 
changes in Fermi surface dimensions are small and demand a high 

recision in the frequency measurement. A method has therefore 
n developed which greatly enhances the accuracy with which 
dHvA frequencies in a complex signal can be determined. The 
principle of the method is that all frequencies generated in the 
sample under investigation are measured in units of a reference 
dHvA frequency, which is provided by a second sample; this 
reference sample should generate not more than one dHvA 
frequency in the range of field of interest. The method has been 
used in a field modulation apparatus incorporating a 7.5 Tesla high 
homogeneity superconducting magnet. 


7580 Use of adiabatic demagnetization to measure the electric 
field gradient in cadmium. Rosenblum, S.S.; Steyert, W.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). pp 48-51 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 
From 14. international conference on low temperature 
ysics; Otaniemi, Finland (14 Aug 1975). 
A high capacity adiabatic demagnetization refrigerator con- 
isting of a pressed cylinder of gold and cerous magnesium nitrate, 
Ce,Mg3(NO3;),2.24H,O (CMN) has been used to cool a ~~ 
c of cadmium containing radioactive '*Cdsup(m) to 4.6mK. 
The low temperature anisotropy of the y-radiation from the nd 
state of "*Cdsup(m) (Isup(a)=11/2-, tsub(1/2)=43 d) allowed 
determination the sign and magnitude of the electric field 
gradient (EFG) in cadmium metal. 


7581 Intercomparison of temperature scales using low transi- 
tion-temperature superconductors. Utton, D.B.; Soulen, RJ. Jr.; 








776 ERDA ENERGY RESEARCH ABSTRACTS 


Marshak, H. (National Bureau of Standards, Washington, D.C. 

(USA)). 76-79 of In Low temperature physics. Vol. IV. 

Krusius, Rr: Vuorio, M. (eds.). Amsterdam; North-Holland 
1975). 

. From 14. international conference on low temperature 
ysics; Otaniemi, Finland (14 Aug 1975). 

It has been found that superconductors with Tsub(c) < 
0.5K can provide a means of agar ye scar Bare nm scales 
defined by noise, y-ray anisotropy, and pulsed NMR thermometers. 
The superconductive transitions of three elements, W(Tsub(c) ap- 

roximately 0.015K), Be(Tsub(c) approximately 0.024K), and 
fr(Tsub(c) approximately 0.100K) and two compounds 
fee lg approximately 0.157K) and Auln,(Tsub(c) approx- 
imately 0.208K) with the view of establishing them for use as su- 
perconductive reference temperatures. 


7582 Superconducting tunneling into films with v steps. 
Gray, K.E. (Argonne National Lab., Ill. agri 207-210 of In 
Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Observations of voltage steps in superconducting films along 
with simultaneous tunneling measurements are reported. These 
voltage steps are very similar to the quantized resistances found in 
wide lead films. Both films are low pinning granular aluminium 
with an oxide layer forming a tunnel junction between them. After 
exceeding the critical current and driving the sample into the nor- 
mal state, the voltage jumps discontinuously from branch to 
branch as the current is lowered. 


7583 Grain boundaries in metals. The inte ular self-diffu- 
sion in austenitic stainless steel d ted around the 
<100> axis. Assassa, W.; Guiraldeng, P. (Ecole Centrale Lyon- 
naise, 69 - Ecully (France)); Beaunier, L.; Froment, M. (Paris-6 
Univ., 75 (France)). J. Phys. (Paris), Collog.; No. 4, C4.225- 
C4.232(1975). (In French). 

From International colloquium on grain boundaries in 
metals; Saint-Etienne, France (16 Jun 1975). 

The intergranular self diffusion of **Fe in austenitic steel 
bicrystals (16%Cr-14%Ni) has been studied both in fonction of the 
angle of disorientation theta, in the temperature range of 800-1050 
deg C and in the two directions parallel and perpendicular to the 
axis of flexion, in order to examine the effect of the anisotropy. 
The important role played by the asymmetry of grain boundary has 
been also studied by the technique of autoradiography through 
densitometric measurements. A correlation between diffusion, cor- 
rosion and grain boundary energy has been established. 


7584 pera See rature of lead and sodium at eo 
sures. Mirwald, P.W.; Kennedy, G.C. (Univ. of California, An- 
geles). J. Phys. Chem. Solids; 37: No. 8, 795-797( 1976). 

The melting temperature of lead and sodium was redeter- 
mined as a function of pressure in a new pressure cell made up of 
low strength materials. Many of the anomalies reported in a prior 
determination of the melting curve of lead have largely disap- 
peared. The slope of our new melting curve for lead is in close 
agreement with the slope computed from thermochemical data. 
One new curve for ium differs only slightly from the prior 
published curves. 


7585 Investigation of electron spin polarization in ferreomag- 
nets. Sizmann, R. (Muenchen Univ. (F.R. Germany). Sektion 
Physik). Nucl. Instrum. Methods; 132: 523-533(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

In magnetic solids the density of states of spin-up and spin- 
down electrons is different and varies with electron energy and 
momentum direction. Six experimental techniques are reviewed 
which have been used to measure spin polarization, particularly in 
the 3d transition metal ferromagnets Fe, Co, Ni. Neutron magnetic 
diffraction, magneto-optic Kerr effect, tunneling in superconduc- 
tor-oxide ferromagnetic junctions, electron field emission, photo- 
emission and capture of electrons in a scattered ion beam. For 
each of the ferromagnets investigated the results are reported to be 
well reproducible within the specific method applied. However, a 
wide variation in magnitude and even opposite spin direction are 
noticed when comparing the results obtained by the various 
techniques. Such variations can be due to e.g. different probing 
depths of the eiectron density of states, different weighing of s- 
and d-like electrons or electrons with different momentum 
direction. Since most measurements are performed at the very sur- 
face of the ferromagnets structural changes and magnetic reorien- 
tation cannot be excluded as another cause affecting the results. 
Photo and — field emission from magnetic solids can 
become useful as a strong source of highly polarized electron; elec- 
trons capture in scattered ion beams can be used for producing 
polarized nuclei. 
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7586 Kondo scattering in a pure metal - 8 cerium. 1. Experi- 
mental. Gschneidner, K.A.; Bur, 4 P.; Laspokd S.; a 
J.O.; Vyrostek, T.A.; Stassis, C. (Ames Lab., lowa (USA)). J. 
Phys., F (London); 6: No. 2, L49-L53(Feb 1976). 

Letter to the editor. 


7587 Kondo scattering in a pure metal - cerium. 2. 
Theoretical. Liu, S.H.; Burgardt, P.; Gschneidner, K.A.; Legvold, S. 
(Ames Lab., lowa (USA)). J. Phys., F (London); 6: No. 2, LS5- 
L58(Feb 1976). 

Letter to the editor. 


7588 Thorium (100) crystal face. A study of its cleaning, sur- 
face structure, and interaction with oxygen and carbon monoxide. 
Taylor, T.N.; Colmenares, C.A.; Smith, R.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.); Somorjai, G.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Surf. Sci.; 54: No. 2, 317-3 fo(Feb 1976). 

The cleaned Th( 100) crystal face was studied by low energy 
electron diffraction (LEED) and Auger electron spectroscopy 
(AES). The various thorium Auger transitions have been identified 
and assigned. Chemisorption of oxygen and CO was monitored by 
LEED, AES, and work function change (WFC) measurements. 
The work function of thorium was found to decrease with the 
chemisorption of oxygen and CO. Continued oxygen adsorption 
leads to its dissolution in the bulk and subsequent oxide formation 
at the surface. The oxide may be ordered by heating up to 1000 K 
while heating to higher temperatures leads to dissolution of the 
oxide by oxygen diffusion into the bulk. The data suggest dissocia- 
tive chemisorption of CO on the studied (100) surface. 


7589 Thermodynamic p ies of binary lithium systems; a 
review. Smith, J.F. (lowa State Univ. of Science and Technology, 
Ames (USA). Dept. of Metallurgy); Moser, Z. (Institute for Metal 
Research, Polish Academy of Sciences, Krakow, Poland). J. Nucl. 
Mater.; 59: No. 2, 158-174(Feb 1976). 

The available thermodynamic data for binary systems of 
lithium have been critically reviewed and summarized. Some data 
are included for forty-three solid intermediate phases and for six- 
teen liquid solutions distributed among twenty-nine systems. Infor- 
mation was evaluated primarily on the basis of consistency, but in 
cases of conflicting data the relative capabilities of the experimen- 
tal techniques were weighted. 


7590 Frequency dependence of ac losses in type II supercon- 
ductors. Griffiths, D.J.; Koch, C.C.; Charlesworth, J.P. (Oak Ridge 
National Lab., Tenn. (USA)). Philos. Mag.; 33: No. 3, 505- 
528(Mar 1976). 

Energy losses occurring under the application of an alternat- 
ing magnetic field were examined in type II superconductors 
representative of three different classes of material: (1) single- 
crystal niobium (elemental) in the Meissner state, (2) molyb- 
denum-25 at.% rhenium (alloy) in fields both below and well 
above Hsub(C,), and (3) Nb,Sn (compound) principally in the 
mixed state. Losses were measured as a function of field amplitude 
and frequency in order to determine whether losses of other than 
hysteretic variety were present. The total loss per unit surface area 
per cycle associated with the superconductor was found to have 
the form Wsub(T)(ho, v) = Wo(ho) + vF(hg) where W(h,) is 
identified as an hysteretic term, v is the frequency and hg the a.c. 
field amplitude. Only in the Mo-25 at.% Re alloy did the hysteretic 
term completely mask the frequency-dependent term. Hysteretic 
losses in the single-crystal niobium and two Nb,Sn specimens 
prepared by different solid state diffusion methods were strongly 
dependent on the degree of surface roughness on a scale of ap- 

roximately | micrometer. The magnitude of the non-hysteretic 
losses showed only a mild dependence on the topology of the sur- 
face. However, their functional dependence on field amplitude was 
strongly influenced —— condition. It is suggested that the 
frequency-dependent per cycle originates from either (i) sur- 
face fluoxoid motion,or (ii) scattering of normal excitations within 
a surface layer. 


7591 Observation of antiferromagnetic transitions by the »* 
meson method. Gurevich, I.1.; Klimov, A.I.; Maiorov, V.A.: 
Nikol’skii, B.A.; Roganov, V.S.; Selivanov, V.I.; Suetin, V.A. (I. V. 
Kurchatov Institute of Atomic Energy). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 6, 310-313(20 Mar 1976). 

The phase transition from the a aay mw to the antifer- 
romagnetic state in dysprosium and holmium is investigated by the 
method of observing 4.*-meson — in a transverse magnetic 
field at temperatures T=100—300°K. The abrupt change in the 
ey and in the rate of damping of the 4*-meson precession 
at the Neel temperature T/sub N/ demonstrates the effectiveness of 
the oy method of investigating the antiferromagnetic transi- 
tion. 
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CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 6478, 6492, 6969, 7013, 7067, 
7216, 7518 


7592 (HEDL-ARD-FMA-MGC—72-18) Self- of In- 
conel 718 in perature sodium. Cowgill, M.G. 
(Hanford Engineering Devel nt Lab., Richland, Wash. 
(USA)). 8 May 1972.  Bewae, (45-1)-2170. 7p. AT. 

A survey was conducted to determine the self-welding 
potential of Inconel 718 in high temperature liquid Na. Results 
show that Inconel 718 has g resistance to self-welding in high 
temperature liquid sodium. At worst, it appears to be very lit 
different from the stellites, which are already in common usage 
mp) of their low friction and wear characteristics in sodium. 


7593 (SAND—76-0414) Development and application of a 
corrosion test for Ta,N—Cr—Au hybrid circuit metal- 


lization. Palmer, D.W.; Wright, R.E. (Sandia Labs., Albuquerque, 
rag (USA)). Sep 1976. Contract E(29-1)-789. 36p. Dep. NTIS 


The thrust of this study was to develop and apply a quan- 
titative test measuring the corrosion susceptibility of the hybrid cir- 
cuit Ta,N—Cr—Au metallization. The test chosen used a 
processing corrosive solution to leach Cr from the metallization; 
the amount of Cr leached from each metallization variation was 
measured using atomic absorption spectroscopy analysis on the 
etchant. The following deposition and handling parameters of the 
metallization were varied: storage time after deposition, substrate 
deposition temperature, post deposition high temperature resistor 
stabilization, Au thickness, and mode of Au deposition. Any one 
set of processing procedures always resulted in a similar amount of 
Cr leaching even though there was as much as a 1000 fold dif- 
ference in Cr leaching for differently deposited and handled metal- 
lization. A direct correlation between the resistance to leaching 
and lead frame bond pull strengths demonstrated the usefulness of 
this test as an initial screening step in processing. 


7594 (ANL-Trans—1076) Surface segregation of oxygen in 
niobium. Hofmann, S.; Blank, G.; Schultz, H. Translated from Z. 
Metallkd.; 67: No. 3, 189-194( 1976). 16p. Dep. NTIS $3.50. 

The temperature and concentration dependence of the 
segregation equilibrium between surface and volume concentration 
in oxygen doped niobium foils was determined by means of Auger 
Electron Spectroscopy. Sputtering with argon ions caused an addi- 
tional desorption which enabled the measurement of the tempera- 
ture dependent approach to equilibrium segregation. At room tem- 
perature the erosion of the surface by argon ion bombardment was 
used to establish depth profiles of oxygen concentration. 


7595 Mechanical properties of austenitic steels after corrosion 
by uranium dioxide and fission product elements. Goetzmann, O.; 
Hofmann, P. (Kernforschungszentrum Karlsruhe (F.R. Germany). 
Inst. fuer Material- und Festkoerperforschung). J. Nucl. Mater.; 
59: No. 2, 192-198(Feb 1976). 

Compatibility tests were carried out with various types of 
stainless steel and fission product doped hyperstoichiometric UO, 
to investigate the influence of cladding material composition and 
preliminary treatment on the corrosion. Tensile tests on the cor- 
roded steel specimens should give an indication how the mechani- 
cal properties of a pin cladding are affected by the chemical in- 
teractions with the fuel. The results showed that the depth of cor- 
rosion depends essentially on the steel composition; the influence 
of pretreatment is of secondary importance. Mechanical properties 
are effected by corrosion to a various degree depending mainly on 
the composition of the steels. A comparison of reduction in rup- 
ture strength and visible zones of attack gave an indication of the 
relevance of measured penetration depth for an assessment of the 
load capacity of a fuel cladding after corrosion. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 7064, 7206 


7596 (ORO—3612-13) In tion of _ irradiation 
of b.c.c. metals and alloys. Progress report, 
J 1976—October 1976. (Maryland Univ., —— Park 
(USA)). 1976. Contract E(40-1 )-3612. 176p. Dep. NTIS $7.50. 
Research on irradiation of bcc metals and alloys is reported. 
Data and information are presented in ndixes on low tempera- 
ture neutron irradiation of Nb, effects of tritium on the yield stress 
of Nb, multiple dislocation motion, dislocation Pp motion, 
Caenies kinetics, and computer simulation of dislocation mo- 
tion. ( ) 
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7597 (WAPD-TM—1240) U measure of radiation 
damage exposure. Shure, K. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA)). Apr 1976. Contract E(36-1)-GEN-14. 35p. 
Dep. NTIS $4.00. 

Two previous correlations of the change in ductile-to-brittle 
transition temperature of A302B steel with neutron exposure have 
been supplemented by an updated correlation which employs 
newer cross section information for neutron spectral calculations 
and for analyzing monitor activations. An IAEA specialists’ recom- 
mended damage model for secondary displacements and an im- 
proved treatment of energy transfer to primary knock-on atoms 
due to neutron inelastic scattering has also been used. Consistent 
application of the previous and updated correlations at the inner 
edge of a typical pressurized water reactor vessel results in no sig- 
nificant differences in anticipated change in transition temperature. 


7598 Critical currents of supercond thin indium films 


ucting 
and effects of macroscopic Ete Fogel, N.Ya.; Moshen- 
skii, A.A.; Glukhov, A.M.; Tishchenko, L.P.; Fogel, Ya.M.; 
Dmitrenko, I.M. (AN Ukrainskoj SSR, Kharkov. “Fiziko-Tekh. 
nicheskij Inst. Nizkikh Temperatur). pp 239-242 of In Low tem- 
perature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The t presents the results of critical current measure- 
ments on thin In films bombarded by a helium ion beam to various 
irradiation doses. The studies were carried out on polycrystalline 
films of thickness 550-1000 A. Critical current versus magnetic 
field was measured at various temperatures and irradiation doses. 
The results obtained for the critical current as a function of tem- 

rature and irradiation dose may be interpreted as the in- 
mogeneities effect on critical current. 


7599 Effect of electromagnetic radiation on su ucting 
Pb films with quantized resistances. Geppert, L.M.; Thomas, R.L.; 
Chen, J.T. (Wayne State Univ., Detroit, Mich. (USA). Dept. of 
Physics). pp 215-218 of In Low temperature physics. Vol. Il. 
— M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1 ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The results of an investigation of films in the presence of cw 
and pulsed electromagnetic radiation are reported. The experimen- 
tal results indicate that the response of the bound quasiparticle 
currents is different from that of the surface supercurrent. 


7600 Transition radiation effects in superheated superconduct- 
ing tin granules. Drukier, A.K.; Valette, C.; Waysand, G. (Paris-11 
Univ., 91 - Orsay (France). Lab. de Physique des Solides); Yan, 
L.C.L. (Brookhaven National Lab., Upton, N.Y. (USA)); Peters, 
F. (Deutsches Elektronen-Synchrotron (DESY), Hamburg (F.R. 
Germany)). pp 278-281 of In Low temperature physics. Vol. IV. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It has already been shown that superheated superconducting 
granules can be driven to the normal state under 8 irradiation 
providing the energy loss in the granule can be higher than the 
threshold. The detection of relativistic electrons is reported by a 
suspension of tin granules. In this range of the energy transition 
radiation is the most interesting energy loss mechanism. 


7601 The surface microtopography induced by ion bombard- 
ment on Cu single Tanovic, L.; Perovic, B. (Institut za 
Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). Nucl. In- 
strum. Methods; 132: 393-396(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The (110), (100) and (111) Cu single crystal planes have 
been bombarded at normal incidence by Ar* ions in the energy 
range from 10 to 100 keV. The dependence of induced microrelief 
on crystal orientation, ion energy, total ion dose and target 
preparation before bombardment has been investigated. e 
crystal orientation was found to be the most marked parameter 
which influences the development of the surface microtopography 
on single crystal samples. Crystal orientation determines the sym- 
metry of the microrelief figures created on the surface which 
remains preserved on the samples with the same orientation and is 
independent of the change of other parameters. Surface relief fea- 
tures firstly on the places which are damaged by the small 
pieces diamond polishing compound imprinted in the softer Cu 
surface. The energy of the incident ion beam influences the sharp- 
ness of the indu relief hy forms and the total ion dose, 
on the itude and number of forms. On well polished and very 
clean nde exptal samples the surface relief structure appears in 
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accordance with the model of Hermanne and Art, and satisfies the 
necessary conditions for the appearance of the damage-induced 
surface topography calculated by Hermanne. 


7602 Experimental evidence for stress enhanced swelling. 
Bates, J.F.; Gilbert, E.R. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). J. Nucl. Mater.; 59: No. 2, 95-102(Feb 
1976). 

Experimental evidence is presented which shows that the 
application of a biaxial stress during irradiation can increase the 
magnitude of irradiation-induced swelling observed in tubular 

imens. It is shown that this increase in swelling is linear below 
the proportional elastic limit of the material and decreases above 
this value of stress. In the linear region a relationship is found 
between total swelling and stress free swelling. The phenomenon of 
reduced swelling is evaluated on the basis of increased cold work 
due to pre-irradiation straining. This analysis yields a relationshi 
of dislocation density proportional to stress to the 3.82 power. ‘Ad. 
ditional analyses using dislocation density proportional to sigma ” 
(sigma = a stress) yield a similar but sharper decrease in 
swelling after the proportional elastic limit is reached. 


7603 The effect of fast neutron irradiation upon the fatigue- 
crack propagation behaviour of two austenitic stainless steels. 
James, L.A. (Westinghouse Hanford Co., Richland, Wash. (USA)). 
J. Nucl. Mater.; 59: No. 2, 183-191(Feb 1976). 

The effect of fast neutron irradiation (454°<Tsub(irr 
)<477°C) to a fluence of 9x10?! n/cm?(E>0.1MeV) on the 
fatigue-crack growth behavior was investigated for annealed Type 
304 and 20% coldworked Type 316 stainless steels using linear- 
elastic fracture mechanics techniques. Irradiation to this fluence 
had little or no effect upon the crack growth behavior of annealed 
aype 304 at a test temperature of 427°C, nor upon the behavior of 
20% cold-worked Type 316 at test temperatures of 427°C and 
538°C. Irradiation to this fluence did tend to decrease crack 

rowth rates slightly, relative to unirradiated material, in annealed 
ype 304 at a test temperature of 538°C. 


7604 15 MeV neutron damage in molybdenum. Brimhall, J.L.; 
Charlot, L.A.; Kissinger, H.E. (Battelle Pacific Northwest Labs., 
— Wash. (USA)). Radiat. Eff.; 28: No. 1-2, 115-117(Feb 
1976). 


7605 Calculation of radiation effects as a function of incident 
neutron m. Parkin, D.M. (Los Alamos Scientific Lab., 
N.Mex. (USA)); Goland, A.N. Radiat. Eff.; 28: No. 1-2, 31- 
42(Feb 1976). 

A method for calculating radiation effects parameters as a 
function of neutron energy is described. The computer code DON 
is used to generate damage parameters from ENDF/B nuclear data. 
Both integral data such as neutron spectrum averaged cross-sec- 
tions and recoil energy spectra are generated. These data were 
used to characterize initial defect production in Al, Cu, Nb and Au 
in selected fission reactor, fusion reactor and fusion simulation 
neutron spectra. The principal differences between fission and fu- 
sion damage are the spatial characteristics of defect production 
and the importance of non-elastic scattering (e.g. He production). 
The comparison of the damage produced in one spectrum with 
that produced in another is dependent on the model or parameter 
chosen to represent the damage. This dependency is important in 
analyzing simulation spectra for fission and fusion reactor radiation 
damage problems. 


7606 Characterization of point-defect clusters by 2-1/2-D 
TEM. Mitchell, J.B.; Bell, W.L. (Univ. of California, Livermore). 
Acta Metall.; 24: No. 2, 147-152(Feb 1976). 

A new transmission electron microscopy (TEM) technique 
for determining the vacancy or interstitial character of point-defect 
clusters is described. The technique utilizes the differences in shifts 
of dark field images of vacancy and interstitial clusters during 
a of the objective lens. This shift difference produces a 
parallax difference when two age 8 taken at different focus 
settings are viewed in stereo. The parallax difference separates the 
vacancy and interstitial cluster images into different stereo depths. 
This technique can also be used together with calculations of 
elastic displacement fields to determine the Burgers vectors of the 
clusters. It is shown that a significant number of vacancy super 
clusters with Burgers vector multiples of a/2(110) or a/2(111) are 
formed — at displacement cascades in 16-MeV-proton 
irradiated niobium. 


7607 Simulation of in-reactor swelling in U-3.5 wt% Si-1.5 
wt% Al by ion bombardment. Caillibot, P.F.; Hastings, IJ. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). J. Nucl. Mater.; 59: No. 3, 257-262(Mar 1976). 
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Ion bombardment of U-3.5 wt.% Si-1.5 wt.% Al has 
produced swelling which corresponds qualitatively with that ob- 
served in-reactor. Samples were bombarded with 0.5-2 MeV argon 
ions to damage levels corresponding with those produced b 
fluences of 2.8-8.1 x 10* fissions/m*; temperatures were 570-95 
K. Up to 200 vol% swelling was recorded in unrestrained samples, 
with a maximum at 670-870 K. The results are interpreted in terms 
of swelling due to void/bubble formation. 


7608 Simulation of irradiation-induced creep in nickel. Hen- 
drick, P.L.; Michel, D.J.; Pieper, A.G.; Surratt, R.E. (Naval 
Research Lab., Washington, D.C. (USA)); Bement, A.L. Jr. 
(Massachusetts Inst. of Tech., Cambridge (USA)). J. Nucl. Mater.; 
59: No. 3, 229-233(Mar 1976). 

An experimental technique has been developed to simulate 
neutron irradiation-induced creep by charged particle bombard- 
ment. The experimental apparatus permits on-line computer moni- 
toring of experimental parameters while temperature, stress, and 
flux are maintained at the desired levels. A typical result, obtained 
with a 0.38 mm (0.015 in.) thick, high-purity nickel specimen 
bombarded with 22 MeV deuterons at 224°C(435°F) and at a 
stress of 345 MPa (50.12 ksi) is presented. The result demon- 
strates that charged particle irradiation can successfully be used to 
simulate irradiation-induced creep reproducibly in materials whose 
thickness is typical of nuclear fuel cladding. 


7609 Steady state dislocation-void configuration under irradia- 
tion. Mancuso, J.F.; Li, C.Y. (Cornell Univ., Ithaca, N.Y. (USA). 
Dept. of Materials Science and Engineering); Straalsund, J.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). J. Nucl. Mater.; 59: No. 3, 327-330(Mar 1976). 

An important parameter in void growth models is the dif- 
ference in sink strengths for interstitial and vacancy defects 
produced by irradiation. Although it is generally believed that edge 
dislocations are preferential sinks for interstitials and that voids are 
neutral sinks, it is quite ible that the effect of this bias can be 
lessened by interlacing the voids with dislocations. In essence, the 
excess vacancies absorbed by the voids would drift along the dislo- 
cation and annihilate the extra interstitials absorbed at the disloca- 
tion line. This effect could be very strong if dislocations can 
achieve a steady-state configuration with the voids they connect. 
Moreover, it is the pu of this letter to call attention to the 
role of local equilibrium at the void-dislocation intersection in 
determining the steady state void-dislocation configuration. 


7610 The effect of a temperature change on void-swelling in 
electron-irradiated steel type 316. Norris, D.I.R.; Buswell, 


stainless 
J.T. (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). J. Nucl. Mater.; 59: No. 3, 316-320(Mar 
1976). 
The void-swelling behavior of stainless steel type 316 has 
been investigated in electron-irradiation experiments to doses of 40 
dpa, involving a temperature change between 475°C and 575°C, or 


vice versa, after 20 dpa. In the high/low temperature cycle the 
swelling was commutative. In the low/high temperature cycle the 
swelling rate, even at 575°C, was characteristic of 475°C. The 
dominant point-defect sinks are the dislocations and the effects 
can be understood in terms of changes in the dislocation density. 
A low/high temperature cycle is beneficial as long as the disloca- 
tions dominate the voids as point-defect sinks thermal vacan- 
cies are unimportant. Implications for the operation of fast breeder 
reactors are discussed. 


7611 14.1-MeV neutron ttering of polycrystalline and 

niobium with erent surface microstructures. 
Kaminsky, M.; Das, S.K. (Argonne National Lab., Ill. (USA)). J. 
Nucl. Mater.; 60: No. 1, 111-116(Apr 1976). 

In recent studies of 14.1-MeV neutron tering of cold- 
rolled and annealed niobium with coarse ph finishes, two 
types of deposits were discovered on collector surfaces facing the 
irradiated targets. One type appeared as a fractional atom layer 
covering the surface, the other in the form of chunks. The obser- 
vation that the number of chunks per unit collector area and the 
ave chunk size were larger for the rough, cold-rolled sample 
than for the annealed sample suggested that stresses in the surface 
regions and surface roughness affected the results. To determine 
the influence of such effects on both t of deposits, the experi- 
ments were conducted on polycrystalline niobium surfaces with 
pee cama surface microstructures and on monocrystalline Nb (111) 
surfaces. 


7612 Tensile p of neutron irradiated TZM and a 
sten. Steichen, J.M. (Westin Hanford Co., Richland, Wash. 
(USA)). J. Nucl. Mater.; 60: No. 1, 13-19(Apr 1976). 

The effect of neutron irradiation on the elevated tempera- 
ture tensile tties of TZM and bee oe has been experimen- 
tally determined. Specimens were irradiated at a temperature of 





FEB 26,1977 


ey gre 385°C to fluences of 0.4 and 0.9 X 10” n/cm? 
(E>0.1 MeV). Test parameters for both control and irradiated 
specimens included strain rates from 3 X 10~* to 1 sec™' and tem- 

ratures from 22 to 927°C. The results of these tests were corre- 

ted with a rate-temperature parameter (T In A/epsilon) to pro- 
vide a concise description of material behavior over the range of 
deformation conditions of this study. The yield strength of the sub- 
ject materials was significantly increased by decreasing tempera- 
ture, increasing strain rate, and increasing fluence. Ductility was 
significantly reduced at any temperature or strain rate by increas- 
ing fluence. Cleavage fractures occurred in both unirradiated and 
irradiated specimens when the yield strength was elevated to the 
effective cleavage stress by temperature and/or strain rate. 
Neutron irradiation for the conditions of this study increased the 
ductile-to-brittle transition temperature of TZM by about 215°C 
and tungsten by 150°C. 


7613 Role of interstitial atoms in formation of radiation de- 
fects in silicon. Litvinko, A.G.; Murin, L.I.; Tkachev, V.D. 
(Scientific-Research Institute of Applied Physics Problems at the 
V.I. Lenin Belorussian State University, Minsk). Sov. Phys. - 
Semicond. (Engl. Transl.); 10: No. 6, 644-647(Jun 1976). 

A model is proposed for the formation of radiation defects 
in strongly irradiated silicon. The maximum displacement of the 
Fermi level toward the middle of the forbidden band, E/sub 
v/+(0.52 +- 0.03) eV, is due to the preferential accumulation of 
electrically active interstitial silicon atoms (I/sub Si/). The migra- 
tion energy of neutral I/sub Si/ atoms is 2.0 +- 0.5 eV. (AIP) 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 6657, 6658, 6659, 7510 


7614 (GEPP—246) Ceramic flat pack enclosures for precision 
quartz crystal units. Peters, R.D. (General Electric Co., St. Peter- 
sburg, Fla. (USA). Neutron Devices Dept.). 1 Sep 1976. Contract 
E(29-2)-0656. 24p. Dep. NTIS $3.50. 

Techniques in the design and development of ceramic flat 
pack enclosures for 20-MHz and 5-MHz precision crystal units are 
described. A microcircuit enclosure for the 5-MHz crystal units 
consists of an octagonal Al,O, laminated ceramic frame with four 
conductive feedthroughs. Metallized ceramic ledges are provided 
internally for thermocompression bonding of resonator mounting 
clips and on the outside for attachment of electrical leads. Single 
layer Al,O, ceramic covers are bonded to the frame after resona- 
tor pute. The 20-MHz ceramic enclosure is a square frame with 
similar covers and feedthroughs. Nickel electrobonding provides a 
low stress conductive bond between the gold-chromium resonator 
contacts and thin preformed nickel clips. Three enclosure sealing 
techniques are described: (1) gold-gold diffusion bonding; (2) 
bonding of alumina to aluminum; (3) tin-gold reaction braze. 
Bonds are made in all metal, dry pumped vacuum systems at tem- 
pamene up to 300°C. The gold-gold and alumina-alumi 

mds are pressed using forces up to 12,500 psi. Bond strength, 
vacuum integrity, and thermal shock resistance are evaluated with 
ASTM tensile test buttons. Gold-gold diffusion bonds provided 
strengths in excess of 25,000 psi. 


7615 (ORNL-tr—4179) Parameter for optimizing the synthes- 
is of (U,Pu)C. Vollrath, D. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Material- und Festkoerperforschung). 
1976. Translated by M. Gerrard from pp 534-537 of reactor meet- 
ing, Deutsches Atomforum, Duesseldorf, Germany, March 
30--A ril 2, 1976. 4p. Dep. NTIS $3.50. 





xperiments were carried out on the carbothermal reaction 
of mixed (U,Pu)O, with graphite. The reaction was followed with 
an electronic thermobalance, and the phases were analyzed roent- 
genographically. Results showed that for the mixed powder, the 


reactions of the U and Pu phases are independent of each other, 
whereas in powders nd for 36 h, Uo.,Pus.,0, formed first, fol- 
lowed by (U,Pu) (O/sub x/,C/sub 1-x/), (U,Pu),C;, and finally 
Up-sPug2C. Nucleus formation occurs in 36-h-milled 
UO,—PuO,—graphite mixture during the milling process. Pu losses 
can be minimized by lower temperatures and by formation of 
mixed carbide. (DLC) 


7616 Method for producing pure monocarbides, mononitrides, 
and carbonitrides. meng go H. (to Gesellschaft fur Kern- 
forschung mbH). US Patent 3,976,749. 24 Aug 1976. Priority date 
22 Dec 1972, German, Federal Republic of (F.R. Germany). 12p. 
Pure monocarbides, or pure mononitrides or carbonitrides 
of metals are prepared by first forming a mixture of carbon with 
an oxalate of the metals and thermally posing the metal oxa- 
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late in the presence of the carbon by a stream of hydrogen. The 
hydrogen is removed and monocarbides are then formed by heat- 
ing the decomposition products in vacuo to carbothermally reduce 
them. Mononitrides and carbonitrides can be formed by replacing 
the hydrogen with nitrogen and heating the decomposition 
products in the nitrogen. Four examples are A io illustrating the 
application to uranium and tantalum compounds. 


7617 Process for the preparation of a composite cubic boron 
nitride layer abrasive body. Lee, M. (to General Electric Co.). US 
Patent 3,982,911. 28 Sep 1976. Filed date 18 Oct 1974. 12p. 

Cubic boron nitride (CBN) crystals of graded particle size 
are chemically cleaned and disposed in a protective metal cup 
together with a mass of substrate source material and a concentra- 
tion of metal for providing an alloy for infusing and wetting the 
walls of capillary-size voids. The CBN content is increased in den- 
sity to greater than 70 percent by volume, and placed within a 
semi-isostatic system of finely divided powder. Pressure in the 
range of from about 20,000 to about 100,000 psi is applied semi- 
isostatically to the system and thereby to the metal cup and its 
contents. Heat and pressure are then simultaneously applied to the 
semi-isostatic system. a infusing and wetting alloy enters 
the interstices between the CBN crystals to bond them together. 
The entire system is cooled and the strong composite body of 
metal-bonded CBN directly bonded to a substrate is recovered 
therefrom. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 6655, 7327 


7618 Critical assessment of equation of state data for UO,. 
Fischer, E.A. (Kernforschungszentrum Karlsruhe (F.R. emo 
Inst. fuer Angewandte Systemanalyse); Kinsman, P.R.; Ohse, R.W. 
(Commission of the European Communities, Karlsruhe (F.R. Ger- 
many). European Inst. for Transuranium Elements). J. Nucl. 
Mater.; 59: No. 2, 125-136(Feb 1976). 

A new equation of state for UO, has been derived using the 
theory of significant liquid structures, which predicts a critical tem- 
perature of 7560K, a critical pressure of 1210 atm, and a critical 
density of 1.66 g/cm*. The resulting critical compressibility of 
0.316 is in good agreement with the values predicted by the theory 
of corresponding states. Consistency between literature data on 
enthalpy of solid UO,, recent vapour pressure measurements over 
liquid UO,, and the pressure data over solid UO, could only be ob- 
tained by the inclusion of an electronic excitation term in the gase- 
ous partition function. A new set of free energy functions for gase- 
ous and solid UO, is presented. 


7619 Porosity related to structure for low temperature 
propylene pyrocarbons. Ford, L.H.; Bilsby, C.F. (UKAEA Reactor 
Group, Springfields). J. Nucl. Mater.; 60: No. 1, 79-88(Apr 1976). 

The structure of isotropic —— deposited in a 
fluidized bed from propylene at 1250-1400°C onto nuclear fuel 
particles has been investigated by transmission and scanning elec- 
tron microscopy. It consists of coalesced spherical growth features 
without the presence of a second, amorphous phase and it is possi- 
ble to identify the open porosity microstructurally. The depen- 
dence of both open and closed porosity on deposition conditions 
has been evaluated and interpreted by means of a mechanism of 
pyrocarbon formation involving the agglomeration of liquid 
droplets in the gas phase. 


7620 Low-tem phase transitions in the hydrogen 
sublattice of zircon hydrides. Naskidashvili, 1.A. (Institute of 
Physics, Academy of Sciences of the og gs SSR, Tbilisi). Sov. 
Phys. - Solid State ( Engl. Transl.); 18: No. 6, 874-877(Jun 1976). 
An analysis is made of the nature of low-temperature phase 
transitions in the } hydrogen sublattice of zirconium hydrides, which 
involve a redistribution of hydrogen atoms between tetrahedral 
sites. The method of statistical concentration waves and self-con- 
sistent field equations are used to show that cooling of 6 zirconium 
hydride below room temperature may give rise to three different 
transitions in the hydrogen lattice, com wh ngs 
atoms and hydrogen vacancies. In the case of € hydride (with 
H/Zr<2), only one disorderyieldsorder bray transition may take 
place. The phase transitions in the & hydride are: 1) disorderyield- 
sorder 1; 2) order lyieldsorder 2; 3) order 2yieldsorder 3. Su- 
perstructures are derived for each type of distribution of hydrogen 
atoms and vacancies in the 6 and € zirconium hydrides. (AIP) 


MECHANICAL PROPERTIES 

7621 (GA-A—13955) Statistical study of the strength of 
near-isotropic . Price, R.J. (General Atomic Co., San 
Diego, Calif. (USA)). 24 May 1976. Contract E(04-3)-0167. 161p. 
Dep. NTIS $6.75. 
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More than 2000 tensile and four-point bend tests were 
made at ambient temperature on specimens from one log of ex- 
truded near-isotropic petroleum-coke-based nuclear graphite 
(Great Lakes Carbon Corporation grade H-451). The mean 
strengths showed the expected systematic dependence on orienta- 
tion and location, with axial specimens stronger than radial 
specimens and material near the edge of the log stronger than 
material near the centerline. There were additional local fluctua- 
tions in strength which, in some cases, corresponded to local varia- 
tions in density. The coefficient of variation was lower for axial 

cimens than for radial specimens, and lower for bend specimens 
an for tensile specimens. The cumulative strength distribution 
could be fitted equally well by a normal (Gaussian) distribution or 
by a Weibull distribution. The value of the Weibull modulus, m, 
was lower for tensile tests than for bend tests, which conflicts with 
predictions of the Weibull model for the strength of brittle solids. 
The mean tensile strength of small tensile specimens (volume 724 
mm*) was higher than that of large tensile specimens (volume 
9847 mm*) by 3 percent (axial orientation) or 8 percent (radial 
orientation). These numbers disagree with differences of 28 per- 
cent and 38 percent, respectively, predicted by the Weibull model. 
The mean flexural strength correlated well with the mean tensile 
strength of companion specimens. Flexural strengths (corrected for 
the nonlinear stress-strain relationship of graphite) averaged 52 
percent higher than the corresponding tensile strengths for the 
axial orientation, and 55 percent higher for the radial orientation. 
These values agree well with Weibull theory predictions of 51 per- 
cent and 64 percent, respectively. However, the other inconsisten- 
cies mentioned above prevent the material from qualifying as a 
Weibull solid. 


7622 Elastic properties of some Gd,0;-HfO, compositions. 
Dole, S.L.; Hunter, O. Jr. (Ames Lab., lowa (USA)). J. Nucl. 
Mater.; 59: No. 3, 207-214(Mar 1976). 

Gadolinium has the highest neutron capture cross section of 
all the elements making it a potential material for nuclear reactor 
control. The elastic moduli and thermal expansion of Gd,O, doped 
with 0 to 20 mol% HfO, were determined. The moduli were deter- 
mined by the sonic resonance technique over the temperature 
range from 25 to 1550°C. Additions of HfO, have little effect on 
thermal expansion but significantly increased the elastic moduli. 
Additions of HfO, also increased the sinterability of Gd,O, by in- 
hibiting grain growth. Undoped Gd,O, showed an anomalous 
elastic behavior that can be attributed to the formation of 
microcracks while HfO, doped Gd,O; did not show this behavior. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 7419, 7424, 7652, 8652, 8656 


7623 (BNL—21484) Structural studies of the BaPb/sub 1- 
x/Bi/sub x/O, system. Cox, D.E.; Sleight, A.W. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 10p. 
(CONF-760601—3). Dep. NTIS $3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

Superconductivity has recently been observed in the 
BaPb/sub 1-x/Bi/sub x/O, system for x between 0.05 and 0.3, the 
highest transition temperature being around 13°K. Structural stu- 
dies have been carried out at 25°C by means of x-ray Guinier 
techniques and profile refinement of neutron powder data. BaPbO, 
is orthorhombic, space = Ibmm, and has a distorted perov- 
skite-t structure in which the Pb atoms occupy one set of 
equivalent positions with the surrounding oxygen octahedra tilted 
roughly 8° about a pseudo-cubic [110] axis. BaBiO, has a basically 
similar structure, but in this case the Bi atoms are situated on two 
sets of octahedral sites, and there is an additional shift in the posi- 
tion of the oxygen atoms of about 0.1A from one set of sites 
towards the other, consistent with ordering of Bi** and Bi**. The 
resulting symmetry is monoclinic, space group I12/m. The supercon- 
ducting region is characterized by a tetragonal structure at 25°C, 
space group 14/mcm, similar to thet of the low temperature form 
of SrTiO;. In BaPb,.,Big.30;, the oxygen octahedra are tilted 
roughly 8° about the [001] axis. For x between 0.4 and 0.75, 
orthorhombic symmetry is once again observed. 


7624 (BNWL-CC—431) Theoretical density of lithium alu- 
minate updated. Gurwell, W.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 12 Jan 1966. Contract E(45-1)-1830. 
6p. oy $3.50. 

e "‘handbook’’ density for LiAlO, is 2.55 g/cc. Recent 
data show that it should be revised to 2.62 g/cc. In the future den- 
sities reported as percent of theoretical should be based on 2.62 
g/cc as being 100 percent. Values quoted on this basis will be 
more realistic. In order to avoid confusion it will be necessary to 
state which number percent of theoretical density are based 
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upon—that is, ‘’2.62 g/cc = 100 percent,”’ or ''2.55 g/cc = 100 
percent.’’ For the convenience of those working directly with the 
material, a conversion chart is included along with a table which 
gives density (g/cc) versus percent density based on 2.62 g/cc. 


7625 (BNWL-CC—464) Characterization of commercial alu- 
minate, silicate, and Zero-X materials. Gurwell, W.E. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 27 Jan 1966. 
Contract E(45-1)-1830. 23p. Dep. NTIS $3.50. 

Lithium aluminate and lithium silicate powders (Lithium 
Corporation of America) and Zero-X pellets (Ferro Corporation) 
have been analyzed spectrochemically, by x-ray diffraction, and for 
lithium, carbon, and water content. These data are presented along 
with some important physical constants of the materials. Aluminate 
and silicate powders are incompletely calcined, containing up to 3 
wt percent residual lithium carbonate. They have lithium contents 
that are sub-stoichiometric by as much as 20 percent. They have 
moisture contents up to 7 wt percent. Aluminate powders contain 
a variable mixture of the a and y allotropes. Silicate powders have 
the single lithium meta silicate structure. Average particle size of 
the powders ranges from 75 to 100 microns. Zero-X pellets are 
calcined completely, and have stoichiometric lithium content, 
about 105 ppM water, and a density of 1.83 g/cc. Crystal structure 
is a solid solution of silica in B-Spodumene. 


7626 Comparison of the Eliashberg function a*(w)F(w) and 
the phonon density of states F(w) of niobium carbide. Geerk, J.; 
Glaeser, W.; Gompf, F.; Reichardt, W.; Schneider, E. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer An- 
gewandte Kernphysik). pp 411-414 of In Low temperature physics. 
Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper describes tunnel experiments and neutron diffrac- 
tion experiments on NbC which were performed in order to obtain 
information on a?(w)F(@) and F(@). 


7627 Electron-phonon interaction in the proximity effect 

. Toplicar, J.R.; Finnemore, D.K. (Ames Lab., lowa 
(USA)). pp 415-416 of In Low temperature physics. Vol. II. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Electron tunneling has been used to study the phonon spec- 
trum and the strength of the electron-phonon interaction in Al- 
Al,O,-Pb-Cd proximity effect sandwiches. 


7628 Magnetoresistivity of the Kondo system (La,Ce)B,. 
Winzer, K.; Samwer, K. (Goettingen Univ. (F.R. Germany). 1. 
Physikalisches Inst.). pp 430-433 of In Low Temperature physics. 
Vol. Ill. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

electrical resistivity of LaB, and two (La,Ce)B, samples 

with 0.6 and 1.2 at.%Ce is shown as a function of temperature and 
the electrical resistivity of (La,Ce)B, with 1.2 at.%Ce for various 
magnetic fields. The normalized spin dependent part is given and 
compared with theory. 


7629 Electroluminescence in rare earth Y,0, powder 
layers. Tanaka, S.; Maruyama, Y.; Kobayashi, H.; Sasakura, H. 
(Department of Electronics, Tottori, University, Tottori, Japan). J. 
Lumin.; 12-13: 911-915(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

Electroluminescence has been observed in rare earth-doped 


Y,0O; powder layers with various emission colours spanning a - 
trum from red in case of Eu** to blue in case of Tm. ‘The 
brightness of about | fL and efficiency of about 2X10~* were ob- 
tained for Y,0,: Tb** with dc excitation under the electric field of 


3-5X10* V/cm. Samples were also ive to ac excitation. To 
investigate the emission mechanism, the transient behaviour of the 
emission has been measured. 


7630 studies of rare-earth ions in using 
fluorescence narrowing ues. Weber, M.J.; Paisner, J.A.; 
Sussman, S.S.; Yen, W.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.); Riseberg, L.A.; Brecher, C. (GTE 
Laboratories, Waltham, Massachusetts, 02154, USA). J. Lumin.; 
12-13: 729-735(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

A tunable pulsed laser is employed to selectively excite 
rare-earth ions in glass. The resulting line-narrowed fluorescence is 
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used to measure the site-to-site variations in (1) crystalline Stark 
splitting, (2) radiative lifetime, (3) homogeneous linewidth, and 
(4) ion-ion energy transfer. Rare earths examined include Eu**, 
Yb**, and Nd** in silicate and phosphate glasses. Resonant and 
non-resonant excitation-fluorescence schemes and the effects of 
accidental coincidence of levels at different sites are discussed. 


7631 Nonequilibrium occupation of quasiparticle states in a 
superconductor by laser radiation. Yanson, I.K.; Balkashin, O.P.; 
Krasnogorov, A.Y. (Physico-technical Institute of Low Tempera- 
tures, Ukrainian Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 8, 414-418(20 Apr 1976). 

It is shown experimentally that the nonequilibrium incre- 
ment to the quasiparticle distribution function, due to the action of 
laser radiation on the superconductor, is located in an energy in- 
terval on the order of kT above the gap. The effect of '’blocking”’ 
the states above the gap by the nonequilibrium quasiparticles leads 
to a decrease of the tunnel current in a narrow voltage interval at 
eVapproximately-greater-than2A. (AIP) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 7064 


7632 (SAND—76-5345) Thermoluminescence of ion-im- 
planted SiO,. Arnold, G.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract E(29-1)-789. 9p. (CONF-760836—3). 
Dep. NTIS $3.50. 

From Proceedings of V international conference on ion im 
lantation in semiconductors and other materials; Boulder, 
olorado, United States of America (USA) (9 Aug 1976). 

Thermoluminescence (TL) has been measured from room 

temperature to 500°C for ion-implanted fused silica glasses, 
crystalline synthetic quartz and rf-sputtered SiO, films. Measure- 
ments of the TL spectra for widely varying values of electronic and 
atomic energy depositions, along with the known impurity concen- 
trations of the various systems, has allowed some of the TL fea- 
tures to be identified. In particular, (1) a TL peak at 150°C in 
fused silica has been identified with defects formed by structural 
modification, (2) a 330°C peak in crystalline quartz and relatively 
impure fused silica is tentatively assigned to a center involving Al, 
(3) a 100°C peak, common to all silicas may be related to oxygen 
vacancies, and (4) an approximately 200°C peak may be the 
analog of the 245 nm impurity absorption band seen in some fused 
silica glasses. 


7633 Post-irradiation studies on knock-out and pseudo-recoil 
releases of fission products from fissioning UO,. Yamagishi, S.; 
Tanifuji, T. (Japan Atomic Energy Research Institute, Tokai-mura, 
Naka-gun, Ibaraki-ken 319-11, Japan). J. Nucl. Mater.; 59: No. 3, 
243-256(Mar 1976). 

By using post-irradiation techniques, in-pile releases of 
Xe, sup(85m)Kr, “Kr, “Kr and “*Xe from UO, fissioning at low 
temperatures below about 200°C are studied: these are analyzed 
into a time-dependent knock-out and time-independent pseudo- 
recoil releases. For the latter, a ‘self knock-out’ mechanism is 
proposed: when a fission fragment loses thoroughly its energy near 
the UO, surface and stops there, it will knock out the surface sub- 
stances and accordingly the fragment (i.e. the fission product) will 
be released. The effective thickness of the layer where the self 
knock-out occurs is found to be approximately 7A. As for the 
knock-out release, the following is estimated from its dependence 
on various factors: the knock-out release of fission products occurs 
from the surface layer with the effective thickness of approximate- 
ly 20A: the shape of UO, matrix knocked out by one fission frag- 
ment passing through the surface is equivalent to a cylinder ap- 
proximately 32A diameter by approximately 27A thick, (i.e. the 
knock-out coefficient for UO, is approximately 660 uranium atoms 
per knock-out event). On the basis of the above estimations, the 
conclusions derived from the past in-pile studies of fission gas 
releases are evaluated. 


7634 Fission gas swelling below 1200°C. Dol- 
lins, C.C. (Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). J. 
Nucl. Mater.; 60: No. 1, 107-110(Apr 1976). 

Several models have been for the in-pile swelling 
due to fission gases in UO, at temperatures below approximately 
1200°C, where it is believed that fission gas resolution is impor- 
tant. Here the author considers in more detail the plausibilities of 

neous bubble mobility. It is concluded that, in contrast to a 
recent review, both phenomena are highly likely. 


MATERIALS 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 7617 


7635 (BDX—613-1636(Rev.)) Carbon micro- 

/fiber/ binder syntactic composite. McWhirter, R.J. 
(Bendix Corp., Kansas City, Mo. (USA)). Sep 1976. Contract 
E(29-1)-613. 29p. Dep. NTIS $4.00. 

A manufacturing process for syntactic foam billets has been 
developed, and the progression through the mixing, blending, and 
molding operations is discussed. With basic requirements for a 
lightweight, thermally conductive, high strength foam, resolution 
was attained in a mix of a polyimide resin, carbon microspheres, 
and graphite fiber. 


7636 Composite materials. Sambrook, D.J. (to Imperial Metal 
Industries (K h) Ltd.). US Patent 3,963,425. 15 Jun 1976. Pri- 
ority date 15 Apr 1971, United Kingdom of Great Britain and 
Northern Ireland (UK). 10p. 

A superconductor composite is described comprising at 
least one longitudinally extending superconductor filament or bun- 
dle of sub-filaments, each filament or bundle of sub-filaments 
being surrounded by and in good electrical contact with a matrix 
material, the matrix material comprising a plurality of longitu- 
dinally extending cells of a metal of high electrical conductivit 
surrounded by a material of lower electrical conductivity. The hig 
electrical conductivity material surrounding the superconducting 
filament or bundle of sub-filaments is interrupted by a radially ex- 
tending wall of the material of the lower electrical conductivity, 
the arrangement being such that at least two superconductor fila- 
ments or sub-filaments are circumferentially circumscribed by a 
single annulus of the material of high electrical conductivity. The 
annulus is electrically interrupted by a radially extending wall of 
the material of low electrical conductivity. 


7637 Making a stabilized su uctor. Sczepaniak, W.; 
Materne, W. (to Kabel-und Metallwerke Gutehoffnungshutte Ak- 
tiengesellschaft). US Patent 3,974,043. 10 > 1976. Priority date 
27 Mar 1974, German, Federal Republic of (F.R. Germany). 4p. 

Copper particles are brushed onto the surface of niobium or 
niobium alloy strip which is then wound helically on a roll for elec- 
troplating a thin copper layer onto the one strip surface. The 
coated strip is annealed above 900°C for 30 minutes and elec- 
— copper plating — again the roll as carrier is continued 
until the copper layer is sufficiently thick. 


PHYSICAL PROPERTIES 


7638 (LA-UR—76-1790) High specific heat metals for use in 
superconducting composites. Rosenblum, S.S.; Sheinberg, H.,; 
Steyert, W.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-Eng-36. 3p. (CONF-760829—21). Dep. NTIS 
$3.50. 
From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 
In an effort to enhance adiabatic stability, copper containing 
rcentage amounts of Gd,O, powder was prepared. The specific 
feat (C/sub v/) of the resulting material was measured at tempera- 
tures from 2 to 12°K in zero and 2.4 T applied magnetic field. 
Below 5°K the C/sub v/ is one to two orders of magnitude higher 
than that of ordinary copper. For example, at 3. in zero field 
the C/sub v/ of 2.4 percent GdAlO, is 1.5 mJ/g-K and for 7.2 per- 
cent Gd,O, C/sub v/ is 3.7 wigs These results are only weakly 
dependent on the magnetic field. Resistance ratios (room tempera- 
ture to 4°K) of 99 to 46 are obtained, depending on the method of 
preparation. Mechanical properties of the r seem good; 
tomicrographs of the material are shown. Additional cost for 


ee is $1.20 per pound for 3 percent oxide in copper. In su- 
rconducting applications, a fault which reduces the magnetic 
Feld on the copper will actually lower the temperature through 


adiabatic de tization unless there is an appreciable heat 
input. At 4°K, for example, a 3 percent oxide material could ab- 
sorb the heat required to raise pure copper to 11°K, with no 
change in temperature. It is that this ‘‘doped’’ copper will 

more adiabatic stability for composite superconductor- 


copper wires than pure copper alone. 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 6608 
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7639 (BDX—613-1549(Rev.)) Preparation of urethane adhe- 
sives. Final report. Parker, B.G. (Bendix Corp., Kansas City, Mo. 
(USA)). Sep 1976. Contract E(29-1)-613. 17p. Dep. NTIS $3.50. 

The scale-up and production of two urethane prepolymers 
were investigated. The prepolymers can be used as adhesives 
which have potential use as a replacement for the Adiprene L- 
100/MOCA system (E. I. du Pont de Nemours and Company). 
One prepolymer is based on the reaction of a polytetramethylene 
ether glycol (PTMEG) with 4,4’-methylenebis(phenylisocyanate ) 
(MDI) and in the other the PTMEG is reacted with 4,4’- 
methylenebis(cyclohexylisocyanate) (H,,MDI). The scale-up from 
the laboratory batches to pilot plant production is described. 
Several — of the prepolymers and cured adhesives are 
presented. 


MECHANICAL PROPERTIES 


7640 (BDX—613-1583(Rev.)) Dynamic response of id 
rethane foam. Daniel, R.A. (Bendix Corp., Kansas City, Mo. 
(USA)). Sep 1976. Contract E(29-1)-613. 79p. Dep. NTIS $5.00. 
The dynamic characteristics of six rigid polyurethane foams 
were studied at impact velocities from 15.24 to 60.96 m/s (50 to 
200 ft/s). A test technique developed for crushing confined sam- 
ples is described. The dynamic properties of materials tested are 
reported by both graphical and tabular methods. 


PHYSICAL PROPERTIES 


7641 (BDX—613-1507(Rev.)) Silicone elastomer evaluation 
for cable jacket application. Final report. Crockett, R.R. (Bendix 
Corp., Kansas City, Mo. (USA)). Sep 1976. Contract E(29-1)-613. 
21p. Dep. NTIS $3.50. 

A silicone elastomer manufactured by General Electric's Sil- 
icone Products Division was found to be adequate for use as a 
cable jacket compound. The elastomer has room temperature 
physical properties approximately equal to those of the currently 
used neoprene jacket compound and permits functional operations 
at temperatures both above and below those of neoprene. 


7642 (BDX—613-1569) Effects of moisture and transfer 
pressure on surface finish and shrinkage of 52-20-30 diallyl phtha- 
late. Hefner, B.A. (Bendix Corp., Kansas City, Mo. (USA)). Sep 
1976. Contract E(29-1)-613. 19p. Dep. NTIS $3.50. 

Perform pills of 52-20-30 glass-filled diallyl phthalate 
(DAP) were conditioned to achieve desired moisture levels. The 
pills were then transfer-molded at various pressures to determine 
the effects of moisture content and transfer pressures on material 
shrinkage and surface roughness. Analyses disclosed that moisture 
acted as a propellant, causing the material to pack to a greater 
density. The shrinkage decreased and warp was improved with in- 
creased transfer pressure or moisture content. The best surface 
finish was achieved adjacent to the gate. The interaction term of 
moisture and transfer ——— was not as significant as expected, 
appearing only in shrinkage, lack of compaction, and end curl. 


7643 (MHSMP—76-30L) NMR analysis of the Kel-F co- 
polymer system. Period covered: April—June 1976. Clink, G.L. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Contract DA11173-AMC-487A. 7p. - NTIS $3.50. 

Proton spectral analysis of the Kel-E co-polymer system 
does not produce spectral data which are useful from an analytical 
standpoint. High viscosity of the samples and lack of peak resolu- 
tion give meager structural information and somewhat useless in- 
tegration data. The use of '*F spectral techniques, which have been 
shown to be a to this type of material in the past, should 
be investigated. 


7644 (ORNL/TM—5498) Cryogenic power transmission 
technology: ee dielectrics. Thirteenth quarterly oN 
January 1, 1976—March 31, 1976. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 72p. Dep. 
NTIS $4.50. 
Measurements are reported on partial discharge inception 
and extinction in various three-layer polymer film samples im- 
regnated with pressurized cold helium gas. The behavior of the 
inception voltage is described with respect to variations in tem- 
rature, pressure, electrode ga. and location of voids ad- 
Jacent to the electrodes or midway through the dielectric. Prelimi- 
nary dc breakdown tests on some of the same samples resulted in 
external flashover on the sample chamber rather than internal 
breakdown, but established a lower limit to the dc dielectric 
— The present status of experimental equipment is reported, 
inclu rovements to low-temperature thermometry instru- 


ing im 
mentation. The first of a series of bimonthly meetings was held in 
January to promote discussion of om dielectric problems 


between members of the various ERDA-supported superconduct- 
ing power transmission line development projects, and minutes of 
this meeting are included. 
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7645 Positive resists contain dimethylglutarimide units. 
Bargon, J.; Gipstein, E.; Hiraoka, H. (to International Business 
Machines a US Patent 3,964,908. 22 Jun 1976. Filed date 
22 Sep 1975. 4p. ; 

A process is described for forming an image with a positive 
resist using a polymer containing dimethylglutarimide units. The 
polymer is sensitive to both electron beam and light radiation, has 
a high glass transition temperature, a high temperature resistance, 
and is capable of very fine spatial resolution, very suitable for 
micro circuitry processings. 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 6659 


7646 Concretes with high mechanical resistance. Mauny, 
Pierre. (to CEA, 75 - Paris (France)). French Patent 
2,248,246/A/. 19 Oct 1973. 1 1p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a method for manufacturing 
concretes with high mechanical resistance in compression, ob- 
tained by mixing gravels highly resistant to compression, sand and 
cement in an aqueous medium. Use is made of sands of porous 
ceramics, such as terra-cotta, of a grain size from 0,1 to Smm, the 
pore diameter of which is from 0.5 to 15 microns, chosen so as to 
be slighty bigger than the crystals of the cement used. This can be 
applied to the pre-stressed structures used in the nuclear field. 


STRUCTURE AND PHASE STUDIES 


7647 Nuclear alignment of “Co in diluted CMN. Safrata, 

R.S.; Kolac, M.; Matas, J.; Svec, K.; Tethal, T. (Ustav Jaderne 

Fyziky, Rez (Czechoslovakia)). pp 44-47 of In Low temperature 

a Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The orientation of “Co nuclei in diluted CMN is in- 
vestigated in the hope that it could be found out, in a direct way, 
which concentrations of cerium are still permissible for performing 
the nuclear alignment experiments in CLMN. In this paper some 
experimental results obtained recently by aligning the “Co nuclei 
in Ce-La-Mg-nitrates of various Ce concentrations, x, are 
presented. 


7648 (UCRL-Trans—11147) Band structure of A/sup 
II/B/sup IV/C,/sup V/ semiconductors. Heinrich, A.; Monecke, J. 
Translated from Freiberg. Forschungsh., B; B175: 109-124( 1975). 
18p. Dep. NTIS $3.50. 

In recent years the pseudopotential method has been suc- 
cessful for the calculation of band structure of semiconductors. 
The physical basis of this method is represented. Especially ex- 
amined is the applicability of the pseudopotential method to terna- 
ry semiconductors with chalcopyrite structure in comparison with 
binary semiconductors with sphalerite structure. Recent publica- 
tions are reviewed and present results are discussed. 


7649 Spin correlations near the percolation concentration in 
two dimensions. Birgeneau, R.J-; Cowley, R.A.; Shirane, G.; Gug- 
genheim, H.J. (Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Phys. Rev. Lett.; 37: No. 14, 940-943(4 
Oct 1976). 

Neutron scattering measurements in the dilute antiferromag- 
nets Rb,Mn/sub c/Mg,/sub -//sub c/F, with c=0.54 and 0.57 are 
taps for this system the percolation limit is c/sub p/=0.59. 

wo-dimensional critical scattering is observed with inverse width 
€ and amplitude chiT which diverge as a function of 1/T; the 
divergences cut off when ~ exceeds the size of the larger clusters. 
A simple self-avoiding walk model accounts well for the observed 
& vs T behavior. (AIP) 


7650 Phason instability in Ponape an. ol 
odimethane (TTF-TCNQ). Bak, P. (Brookhaven National rato- 


ry, Upton, New York 11973). Phys. Rev. Lett.; 37: No. 16, 1071- 
1074(18 Oct 1976). 

The 49-K phase transition in _ tetrathiafulvalene-tetra- 
cyanoquinodimethane (TTF-TCNQ) is interpreted in terms of a 
phason instability of the charge-density-wave ground state. The 
order parameter couples linearly to an external strain, and the 
phase transition can be suppressed by clamping the crystal. Recent 
neutron scattering experiments show indications of this effect. 
Renormalization-group calculations yield pure classical critical 
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behavior at this phase transition, and XY exponents for the 54-K 
transition. (AIP) 


Raman-active lattice vibrations of the commensurate su- 

in 2H-TaSe,. Holy, J.A.; Klein, M.V.; McMillan, W.L.; 

eyer, S.F. (Department of Physics and Materials Research 
Laboratory, University of Illinois at ecm Urbana, 
pon 61801). Phys. Rev. Lett.; 37: No. 17, 1145-1148(25 Oct 


Raman have been obtained on 2H-TaSe, at room 
temperature and in the commensurate ear tay 2 Ro super- 
lattice state. At low temperatures six new low frequency models 
are seen having symmetries consistent only with a symmetric, 
three-charge-density wave. A microscopic model of lattice 
dynamics of this state is fitted to the four strongest new Raman 
lines. These are assigned to amplitude and phase modes of the 
charge-density wave. (AIP) 


PROPERTIES 
REFER ALSO TO CITATION(S) 6540, 7419, 7621, 7625, 8660 


7652 (IS-T—735) Thermodynamic of compounds 
of Na,O with the oxides of chromium, nickel, and iron. Shaiu, B.J. 
(Ames Lab., lowa (USA)). Oct 1976. Contract W-7405-eng-82. 
82p. Dep. NTIS $5.00. 

esis. 

Results of emf measurements on Na,O solid electrolytes in 
binary compounds with Cr,0;, FeO, and NiO are presented alon 
with thermodynamic properties of these compounds. It was fou 
that reliable thermodynamic data for compounds of NaCrO,, 
Na,FeO,, NaFeO,, Na,NiO,, and NaNiO, at 500 to 800° can be 
obtained by using emf measurements with solid electrolyte cells. 
The pretreatment of heating the cells in a vacuum of 10 torr at 
500°C or above for about 12 hours causes the emf dependence on 
temperature to be very small. The measurements were carried out 
over the temperature range in which no phase transformations oc- 
curred, the AC/sub p/ for the compounds involved was reasonably 
considered as approximately zero. Linear emf-temperature plots 
were therefore expected for these cells and the equation of AG*/s 
ub f/ was indeed valid for constant values of AH®/sub f/ and AS°/s 
ub f/. The formation of compound NaCrO, is thermodynamically 
favorable in a sodium loop made of austenic stainless steels. The 
critical oxygen concentration for the formation of NaCrO, shows 
that it is stable in liquid sodium in temperature range from 400 to 
1100°C and Cr,O, does not exist with the double oxide in liquid 
sodium. The existence temperature for (Na,O),.FeO in equilibrium 
with oxygen saturated liquid sodium is 693°K or above, for 
Na,FeO, it is 1141°K or above and for NaFeO, it is greater than or 
equal to 1173°K. The double oxides of nickel with sodium oxide 
are much less stable than the iron double oxides and do therefore 
not exist in liquid sodium. The nickel in austenitic stainless steel 
shows the least attack by oxygen saturated liquid sodium. 


7653 (IS-T—740) Thermal conductivity of niobium diselenide. 
Roeske, F. Jr. (Ames Lab., lowa (USA)). Oct 1976. Contract W- 
7405-eng-82. 147p. Dep. NTIS $6.00. 

Sis 


Thermal conductivity measurements have been used to 
—_ > temperature dependence of the various scattering 
mechanisms present in single crystals of NbSe in a temperature 
range from | to 10°K. Phonons are found to contribute a substan- 
tial fraction of the conduction in this temperature range and, in 
general, the results agree well with s theoretical models for 
three-dimensional metals. The presence of van der Waals bounda- 
ries beween the layers introduces no significant boundary scatter- 
ing for phonons. In addition to the electron and point defect 
scattering terms which are present in the phonon conductivity, a 
term which has a linear temperature ndence was found. This 
linear term may be caused by stacking fault scattering centers. A 
linear field dependence of the electrical magnetoresistance is re- 

and it is suggested this term may arise from i 

= t. at energy gaps in the Fermi surface induced Hey mo 
density waves as suggested by Overhauser. It is noted that the ratio 
of the ape normal state thermal conductivity is 
consistent with a BCS-like superconducting energy gap. 


— (ORNL/TM—5499) sg a Anmgp carbonyl formation 
steel and its prevention: . Brynestad, J. 
(Oak Ri National Lab., Tenn. (USA)). Sep 1976. Contract W- 
7405-eng-26. 22p. Dep. NTIS $3.50. 

Data were compiled on the stability and formation rates of 
iron and nickel carbonyls. The data demonstrate that carbonyl for- 
mation in steel pipes is governed largely by kinetics. The rate of 
carbonyl formation is a function of several factors: temperature, 
pressure, gas flow rate, gas composition, impurities in the gas, all 
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composition, surface conditions, and pretreatment of the surfaces. 
An evaluation of techniques for detecting iron and nickel carbon- 
yls in gases showed atomic absorption s; to be a highly 
effective ae | ppB), almost instantaneous anal 
technique. Carbonyl formation in pipe steels seems to be 
prevented mainly by the use of steels with high chromium con- 
tents, by lining the tubing with copper, or by use of any stable 
coating that prevents the carbon monoxide from directly contact- 
ing the metal. 23 references 


7655 (SAND— 76-0384) Effect of water on ionic conductivity 
and diffusion in Na,O.3SiO, McVay, G.L.; Knotek, M.L.; 
Johnson, R.T. Jr.; Baughman, R.J.; an, R.J. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)-789. 
28p. a S $4.00. 

diffusion coefficient and ionic conductivity of Na*-ions 
have been measured as a function of temperature in a Na,O . 
3SiO, glass which contained concentrations of water ranging from 
0.011 to 0.086 mole percent. The diffusion coefficient was deter- 
mined by tracer diffusion measurements using “Na. lonic conduc- 
tivity measurements were made using 2-, 3-, and 4-terminal ac and 
dc techniques. Results show that (1) the effect of H,O on the dif- 
fusion coefficient and the ionic conductivity is similar, both 
decreasing with increasing H,O concentration and (2) the correla- 
tion factor has a value of about 0.5 (or less) and is weakly tem- 
perature dependent. 


7656 (SAND— 76-8503) Sublimation of boron. Mar, R.W.,; 
Bedford, R.G. (Sandia Labs., Livermore, Calif. (USA)). Aug 1976. 
Contract E(29-1)-789. 27p. Dep. NTIS $4.00. 

Torsion-effusion and mass spectrometric techniques were 
used to study the vaporization of B-rhombohedral boron over the 
temperature range 1823 to 2253°K. The pressure-temperature data 
were fitted by the equation In P(Pa) = -(66.8 +- 1.4) 10° T"' + 
(29.99 + 0.64). Heats of sublimation derived by second-law and 
third-law treatments of the torsion data yielded AHog.° = 563.6 + 
33.4 and 561.1 +- 3.3 kJ/mole, respectively, where the errors are 
estimated accuracies. The mass spectrometer data gave AHoyg,’ = 
566.1 +- 14.3 kJ/mole. Free surface sublimation experiments were 
— out, and an evaporation coefficient of unity was observed. 
6 tables. 


7657 H, and D, adsorbed on graphite studied by neutron scat- 
tering. Nielsen, M.; Ellenson, W. (Danish Atomic Energy Commis- 
sion, Risoe. Research Establishment). pp 437-440 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The structure and the dynamics of monolayers of adsorbed 
H, and D, on grafoil have been studied at low temperatures with 
neutron scattering. All the measurements reported here are done 
on para hydrogen and ortho deuterium samples and this means 
that all the molecules at low temperatures are in their rotational 
ground state with the rotational quantum number J=0. Grafoil is a 
partly oriented — product which has proved to have very 
poo J properties for studying adsorbed layers of gases. 


7658 Higher critical field superconductors. Fischer, O. 
(Geneva Univ. (Switzerland)). pp 172-191 of In Low temperature 
hysics. Vol. V. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
The author discusses high field superconductivity in four 
classes of systems; dirty superconductors, layer compounds, A-15 
superconductors and the ternary molybdenum sulfides. 


7659 Vapor pressure of ‘He at the lambda t. Hwang, 
H.F.; Khorana, B.M. (Notre Dame Univ., Ind. (USA). Dept. of 
Physics). 72-75 of In Low temperature physics. Vol. IV. 
Krusius, Mt. Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

In this paper evidence is presented which shows that from 
the point of view of low temperature thermometry, the lambda- 
point of liquid ‘He provides a thermometric fixed point far superi- 
or to the currently used fixed points based on superconductive 
transitions. The width of superconductive transitions is typically 
imK; and in order to achieve high reproducibility extreme care is 
needed because the transition temperature depends strongly on 
strain, inhomogeneity and impurities in the sample. While doing 
some experiments near the lambda-point of ‘He, it was found that 
the width of this transition and its reproducibility is typically 
104K. The effects on the lambda-transition due to strain, in- 
homogeniety and magnetic field are of comparatively less sig- 
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nificance, and shifts in lambda-point due to impurities (most com- 
monly *He) and gravitational field are at most few wK. 


7660 Interconfiguration fluctuations in TmTe. Ward, R.W.; 
Clayman, B.P.; Rice, T.M. (Simon Fraser Univ., Burnaby, British 
Columbia (Canada). —— of Physics). PP 480-483 of In Low tem- 
perature physics. Vol. III. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The infrared reflectivity of TmTe was studied in the range 
3-700cm™' to monitor the valence of Tm state as a function of 
temperature. At 1.3K the only feature is a single Reststrahlen 
band. At 4.2K two additional peaks appear on the high frequency 
side. Increasing the temperature to 295K results in slight broaden- 
ing of the Reststrahlen peak, but no other changes. A mixed 
valence state is proposed to account for the observed features. 


7661 Waerme- und Feuchtigkeitsleitung in Beton unter Ein- 
wirkung eines Temperaturgefaelles. (Heat and moisture flow in 
concrete as a function of temperature). Hundt, J. (Bundesanstalt 
fuer ee Berlin (F.R. Germany)). Berlin, F.R. Ger- 
many; Ernst (1975). 108p. (In German). 

103 figs.; 4 tabs.; 126 refs. 

Due to temperature, reactors in operation cause heat and 
moisture flow in the thickwalled prestressed reactor pressure ves- 
sels, which was studied in three beams of concrete made with 
crushed limestone aggregate and in three beams made with original 
Rhine gravel/sand aggregate. The transport phenomena in concrete 
are connected with the development of structure which was proved 
by controlling the content of non-evaporable water, total porosity 
and pore size distribution. Moreover, the local temperature and 
moisture conditions are of particular influence on the technologi- 
cal properties of which compressive strength, shrinkage, thermal 
expansion, and thermal conductivity were determined. 


7662 Luminescence in. a new garnet phase with hexavalent 
metal ions. Alberda, R.H.; Blasse, G. (Rijksuniversiteit Utrecht 
= Fysisch Lab.). J. Lumin.; 12-13: 687-692(Mar 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

The garnet Y;Li;Te,0,. shows efficient luminescence if 
doped with rare earths, tungsten or uranium. The uranate emission 
corresponds with a parity-forbidden transition from the 5f-charge- 
transfer-state. Thermal quenching is assumed to occur via the 6d- 
charge-transfer-state. 


7663 Cooperative luminescence of some trivalent lanthanide 
ions in cadmium fluoride crystals. Bancie-Grillot, M. (Laboratoire 
de Recombinaisons Radiatives dans les Solides, Universite Pierre et 
a, Curie, Paris, France). J. Lumin.; 12-13: 681-686(Mar 
). 
From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 
Two different trivalent lanthanide ions simultaneously in- 
troduced into CdF, crystals often give rise to cooperative 
henomena. Some pairs of Er’+, Yb**, Tb**, Ho** and Tm** have 
en studied. As in the individual fluorescence properties of each 
ion, the energy transfers between the pairs strongly depends on the 
symmetry imposed to the centers by the charge compensation. The 
neral features of the behaviors of these Ln** pairs into CdF, will 
mostly given for Er’++Yb**. Results with other pairs are also 
briefly described. 


Quenching factors in the anti-Stokes emission of holmi- 
um and erbium yttrium oxysulphide Garlick, 
G.F.J.; Richards, C.L.; Smith, R. (Hull Univ. (UK)). J. Lumin.; 12- 
13: 707-713(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

Traces of dysprosium quench the Stokes and anti-Stokes 
emissions, the latter more strongly, of 1 zm excited holmium and 
erbium, ytterbium doped Y,0,S phosphors. Infrared emission of 
Dy** shows strong self-quenching. Anti-Stokes emission of holmi- 
um is very efficient at low temperatures but a thermally activated 
back transfer of the second stage excitation causes r efficiency 
at ambient temperatures. Traces of holmium in erbium doped 
phosphors enhance the anti-Stokes red emission of erbium in a 
controllable way. 


7665 Critical currents of certain superconducting molyb- 
denum sulfides. Alekseevskii, N.E.; Glinski, M.; Dobrovol’skii, 
N.M.; Tsebro, V.I. (Institute of Physics Problems, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 23: No. 8, 412- 
414(20 Apr 1976). 
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We present the values of the critical current of supercon- 
ducting tern molybdenum sulfides, obtained by special heat 
treatment on the surface of a molybdenum foil. The current densi- 
ty decreases with as age | magnetic field, and is equal to 5 x 10? 
Alem? in fields 120 kOe. (AIP) 


Temperature dependence of the electric field gradient in 
a quasi-two-dimensional metal: NbSe,. Torgeson, D.R.; Borsa, F. 
(Ames Laboratory-ERDA and Department of Physics, lowa State 
University, Ames, lowa 50011). Phys. Rev. Lett.; 37: No. 14, 956- 
959(4 Oct 1976). 

The “Nb nuclear-quadrupole-resonance frequencies have 
been measured as a function of temperature in 2H-NbSe, between 
38 and 376 K. A nearly linear behavior v/sub Q/=a-bT is observed 
between 77 and 376 K in contrast to an approximate v/sub 
Q/(0)(1-aT?/*) dependence found in most noncubic metals over 
the same temperature range. Using a variation of Jena’s theoretical 
treatment of the temperature dependence of v/sub Q/ in noncubic 
metals, with the consideration that NbSe, is a quasi-two-dimen- 
sional structure, we present an = me of the nearly linear de- 
pendence of v/sub Q/ on T in NbSe,. (AIP 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 6532, 7419 


7667 (SAND—76-0176) Effects of porosity and structure of 
graphite materials on ablation in arc generated plasmas. Auerbach, 
I.; Lieberman, M.L.; Lawson, K.E.; Pierson, H.O. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jul 1976. Contract E(29-1)-789. 
35p. Dep. NTIS $4.00. 

The ablation performance of chemically vapor-deposited 
carbon on a carbon felt made from polyacrylonitrile fiber 
(CVD/PAN), ATJ-S, and ATJ-S precursor graphites was studied in 
an arc jet at stagnation pressures and bulk gas enthalpies of (2.2 - 
10.3) x 10° Pa and (4.7 - 5.8) x 10* J/g, respectively. The initial 
nonlinear ablation kinetics represents a period when thermal and 
chemical equilibrium are approached. In the subsequent steady- 
state period, the ablation rate is constant. The kinetics are 
modeled with a relationship in which the rate constant operative 
during the steady-state period is controlled by an exponential term 
that modifies the rate during the initial period. Correlation with ex- 
perimental data is good. The ablation performances of CVD/PAN, 
ATJ-S, and its precursors are exponentially related to their porosi- 
ties. Nonuniform surface ablation also correlates with porosity, 
fiber density, and the fiber-matrix interfacial spacing. The ablation 

tformance of CVD/PAN can be made competitive with ATJ-S if 
its porosity is reduced. 18 figures, 6 tables. 


7668 Oxidation properties of GaAs(110) surfaces. Pianetta, 
P.; Lindau, I.; Garner, C.M.; Spicer, W.E. (Stanford Electronics 
Laboratories, Stanford University, Stanford, California 94305). 
Phys. Rev. Lett.; 37: No. 17, 1166-1169(25 Oct 1976). 

If the cleaved (110) surface of GaAs is exposed to oxygen 
in its molecular ground state (exposures of 10" torr), oxygen is 
chemisorbed only on the surface As atoms and there is no break- 
ing of bonds between the surface atoms (Ga or As) and the rest of 
the crystal. However, if the oxygen is excited, e.g., by an ionization 
gage, these bonds are broken and oxidation proceeds past the 
chemisorption stage. The GaSb (110) surface behaves differently 
and will be discussed for comparison. (AIP) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 6681, 7272 
7669 (CONF-76083 1 —3) Electronic of the F center 


structure 
in the alkaline earth oxides. Wilson, T.M.; Wood, R.F. (Oak Ridge 
National a ae SAD). Aug 1976. Contract W-7405-eng- 


26. = Dep. S $4.00 
rom 2. an topical conference; Berlin, German, 
(F.R. 


Federal Republic of Germany ) (30 Aug 1976). 

The energy levels and wave functions of the ground and 
first few singlet and triplet excited states of the F center in MgO, 
CaO, and SrO were calculated as a function of the nearest 
neighbor ion positions. Configuration coordinate curves for A/sub 
l1g/, E/sub g/ and T/sub 2g/ displacements have been constructed 
and used to interpret the absorption and luminescence bands of 
the F center. The energy of the 'A/sub 1g/ yields 'T/sub 1u/ transi- 
tion was set near the experimental value in each case by adjustin 
certain parameters in the model. The calculated energy leve 
schemes partially support the interpretations of gubliched capad 
mental data on the luminescence bands in — and CaO and sug- 
gest that the *T/sub lu/ yields 'A/sub 1g/ luminescence in S 
should occur at roughly 0.4 eV. A iuminescence band associated 
with the F center in SrO has not yet been reported. The calcula- 
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tions of the Jahn—Teller coupling constants indicate that the 
3T/sub lu/ state is strongly coupled to the E/sub 4 vibrational 
mode in CaO and to the T/sub 2g/ mode in MgO and SrO. 


7670 (SAND—76-5307) EPR of the lattice from 
energetic Si in silicon at 4°K. Brower, K.L. (Sandia .» Al- 
eat N.Mex. (USA)). 1976. Contract E(29-1)-789. 17p. 
(CONF-760836—1). Dep. NTIS $3.50. 

From Proceedings of V international conference on ion im- 
plantation in semiconductors and other materials; Boulder, 
Colorado, United States of America (USA) (9 Aug 1976). 

An EPR study of the lattice damage produced by 14.2-MeV 
neutrons in p-type silicon at 4°K is presented. The EPR measure- 
ments were made at 5°K without any intermediate warmup of the 
sample. The EPR tra indicate that each damage region, which 
is produced by a Si recoil of energy less than or equal to 1.89 
MeV, is characterized by a high density of localized defects. A sig- 
nificant fraction of the lattice damage consists of distorted (110) 
4-vacancies (Si-P3) embedded in a quasi-crystalline environment. 
Although a search for isolated vacancies was made, none was 
found. Even though the defects are complex and overlap, there is 
no evidence that a less than or eq to 1.89-MeV Si recoil 
produces amorphous regions at 4°K. Upon annealing the lattice 
damage to 50°K, a trace of the Si-G6 trum due to (V + V)* 
was observed. After annealing to 5 , the Si-B3 center, which 
has recently been identified as a [001] Si split interstitial, emerged. 


7671 (SAND—76-5310) Divacancy formation by polyatomic 
ion implantation. Stein, H.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract E(29-1)-789. 8p. (CONF-760836—4). 
Dep. NTIS $3.50. 
From Proceedings of V international conference on ion im- 
tation in semiconductors and other materials; Boulder, 
‘olorado, United States of America (USA) (9 Aug 1976). 
The production of the neutral divacancy absorption band 
(1.8 ym at 300°K) by the polyatomic series C* (70 keV), CO* 
(163 keV), CO,* (256 keV), and by O,* (85 keV), O,* (170 
keV), O;* (255 keV) has been investigated. The oxygen series is 
emphasized because equal total energy and impurity deposition 
can be achieved simultaneously. For fluences significantly less than 
those required for amorphous layer formation, divacancy forma- 
tion by 255 keV O,* implantation at 300°K is approximately 1.5 
times that for an equal atomic dose introduced by 85 keV O,* im- 
plantation. Divacancy formation at 80°K followed by heating to 
300°K, is approximately 1.3 times that for an equivalent implanta- 
tion at 300°K. An enhanced probability for divacancy formation 
with increasing initial defect density is — to explain the 
polyatomic and temperature effects. For polyatomic implantation 
the initial defect density is increased by simultaneous collisions 
within a cascade, while suppressed annealing allows accumulation 
of initial defects for low temperature implantation. Defect anneal- 
ing for energy deposition near the crystalline-to-amorphous transi- 
tion is especially important in determining the nature of the dis- 
order. e results are com with previous channeling- 
backscattering measurements of disorder produced by polyatomic 
implantation. 


7672 Study of lithium-boron pairs in neutron irradiated sil- 
icon. Chen, C.S.; Corelli, J.C. (Rensselaer —— Inst., Troy, 
N.Y. (USA). Dept. of Nuclear Engineering). Radiat. Eff.; 27: No. 
3-4, 229-235(Jan 1976). 

An infrared asaenany~ study has been made to determine 
the effects of fast neutrons (E > 1 MeV) and annealing on the in- 
frared absorption bands arising from lithium-boron (Li-B) pairing 
in silicon. The Li-B pair associated bands which appear in the 
wave-number range between 500 cm™ (20 wm) to 750 cm™ 
(13.33 ym) have been observed in both low oxygen containing 
float zone refined Si (< “4 Yoyo 10"? cm~*) and high oxygen 
containing crucible grown Si (> approximately 10° cm~*). Direct 
evidence is presented which shows that the Li-B pairs must dis- 
sociate during irradiation and the lithium impurity atoms leave the 
boron atoms behind and are trapped by radiation induced primary 
defects, such as vacancies, divacancies, etc., forming new lithium 
associated infrared active defect complexes. Band tailing (near 
edge absorption) and the intensity of radiations induced de- 
fect infrared a ion bands are strongly dependent on the 
neutron fluence as well as the initial concentration of Li-B pairs. 


7673 Radial distribution of defects determined by 


ion-induced 
Gasedine mesesane. Baeri, P.; Campisano, S.U.; Ciavola, G.; 
Foti, G.; Rimini, E. (Catania Univ. (Italy). Istituto di Struttura 
eS Materia). Nucl. Instrum. Methods; 132: 237-240(1 Jan 
). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Si<111> has been implanted in a random direction at room 
temperature with different doses (3.2 x 10% and 9.5 x 10% 
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anion a a aay Br. The defect profile has been extracted 
, e le scattering energy spectra of undamaged 
and implanted area for different tilting angles with to the 
<I111> direction. The obtained defect profiles are tilt angle de- 
pendent over the entire depth for the 3.2 x 10" ions/cm? fluence 
and up to a depth of 4000A for the 9.5 x 10" ions/cm? fluence. 
The radial distribution of the scattering centers across the channel 
has been extracted from the disorder profiles using the concept of 
flux-peaking for the channeled ion flux distribution. The distribu- 
tion indicates that the displaced atoms are located preferentially 
near the atomic rows. The method represents an extension of the 
flux-peaking treatment used for impurity atom location to in- 
vestigation of defect distribution. 


7674 Comparison of measured and calculated dis- 
tributions for light keV ion bombardment of solid surfaces. Thomp- 
son, D.A.; Robinson, J.E. (McMaster Univ., Hamilton, Ontario 
(Canada). Dept. of Engineering Physics). Nucl. Instrum. Methods; 
132: 261-265(1 Jan 1996). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Damage distributions in n-Si bombarded at 45 K with 10-40 
keV H* ions have been measured using the channeling technique. 
A comparison of the measured distributions with those determined 
using Monte Carlo calculation techniques indicates that (a) the 
electronic s' ing cross-section is approximately 60% higher than 
the standard Lindhard value over the energy range of | keV 
and, (b) calculated deposited energy distribution better approxi- 
mates the measured displaced atom distribution if recoil energies 
<50 eV are not included in the calculation. Annealing studies 
showed significant recovery occuring below 120 K compatible with 
vacancy migration. 


7675 Low energy ion induced damage in silicon at 50 K. 
Thompson, D.A.; Walker, R.S. (McMaster Univ., Hamilton, On- 
tario (Canada). Dept. of Engineering Physics). Nucl. Instrum. 
Methods; 132: 281-284(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

A systematic investigation has been undertaken to study the 
damage created in silicon due to bombardments by light and medi- 
um mass ions at 50 K. The results are interpreted in terms of the 
average damage density. For cascade damage densities < approxi- 
mately 10~*, the results are consistent with linear cascade theory. 
For higher cascade damage densities, non-linear effects suggest the 
existence of spike phenomena. 


7676 Influence of irradiation on the intensity distribution of 
diffuse scattering in pure and KCl ¢ Braude, L.S.; 
Rogozyanskaya, L.M.; Startsev, V.I. (Physicotechnical Institute of 
Low Temperatures, Academy of Sciences of the Ukrainian SSR, 
Khar’kov). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 6, 
1003-1004(Jun 1976). 

KCI crystals were bombarded with “Co gamma radiation 
and the resulting structure changes were studied. Diffuse x-ray dif- 
fraction patterns also were obtained. The experiment was per- 
formed with pure KCI as well as with crystals containing 0.005 and 
0.353 at.% Ba. 
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7677 (UCID— 15644-76-1) General Chemistry Division quar- 
report, —March 1976. Harrar, J.E. (comp. and ed.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
19 Jul 1976. Contract W-7405-eng-48. 43p. Dep. NTIS $4.00. 
The status is reported for various research projects, primari- 
ly in the areas of automation and instrumentation and of analytical 
methodology and measurements. (JSR) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 6442, 7955 


7678 LA—6408) LASL _ 


quality assurance 
m for — ee . Dahiby, J.W.; Phil- 
lips, J.R. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1976. 
Contact W-7405-eng-36. 25p. Dep. NTIS $4.00. ’ 
Research programs requiring quality assurance surveillance, 


certification procedures, and associated record keeping have in- 
creased markedly at the Los Alamos Scientific Laboratory. A com- 
puter-based system, accessible through time-sharing terminals, per- 
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forms many routine operations, including continued records updat- 
ing for equipment calibration, personnel certification, quality as- 
surance procedure listings, and controlled-document distribution 
lists. The system described has operated successfully for more than 
a year, resulting in a significant savings in man-hours required to 
keep quality assurance records. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


7679 (BNWL-SA—5650) Rapid chemical separations for 
thermal neutron activation analysis of niobium and vanadium and 
application to controlled thermonuclear reactor materials studies. 
Brodzinski, R.L.; Langford, J.C.; Thomas, M.T.; Harling, O.K. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
page Contract E(45-1)-1830. 6p. (CONF-760915—3). Dep. NTIS 


From Modern trend in activation analysis, Munich, German, 
Federal Republic of (F.R. Germany) (13 Sep 1976). 

Procedures are described for saphd, high yield chemical 
separation of niobium and vanadium from surfaces of quartz, sil- 
icon, and carbon following thermal neutron activation. Practical 
detection limits for stable niobium and vanadium are 7 x 10'° and 
6 x 10" atoms respectively. Application of these procedures to 
controlled thermonuclear reactor materials studies is discussed. 


7680 (BNWL-SA—5663) Multielement analysis by sequential 
instrumental and radiochemical neutron activation. Laul, J.C.; 
Rancitelli, L.A. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jul 1976. Contract E(45-1)-1830. 16p. (CONF- 
760915—2). Dep. NTIS $3.50. 

From Modern trend in activation analysis; Munich, German, 
Federal Republic of (F.R. Germany) (13 Sep 1976). 

We measured 37 elements in six USGS geological samples 
and one NBS orchard leaf (OL) sample, using sequential INAA 
and radiochemical group separation coupled with high resolution 
and high efficiency Ge(Li), and Ge(Li) with anticoincidence 
shields. The elemental concentrations in these samples vary over 
three orders of magnitude. Our results agree very well with the re- 
ported values. Our REE values in PCC-1 are 2 to 4 times lower 
than the reported values. Precise REE patterns are defined in 
USGS samples, which are characteristic of the total rock types. 
The REE pattern in OL is identical to the mineral apatite, suggest- 
ing that the uptake of REE trace elements by plants from soil is 
perhaps dominated by accessory mineral such as apatite, or plants 
take up the REE from bulk soil in a preferential manner as a 
smooth function of the REE ionic radii. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 6529, 7693 


7681 (IS-T—713) Determination of nitrate by anion exchange 
with ultraviolet detection. McComas, J.G. (Ames Lab., lowa 
(USA)). 1976. Contract W-7405-ENG-82. 32p. Dep. NTIS $4.00. 

Thesis. 

A weak base anion exchange resin is synthesized by surface 
bonding 3-aminopropyltriethoxysilane to silica gel. This silylated 
silica gel is used to separate nitrate from interferences. The nitrate 
is then determined by measuring its absorbance at 220 nm. An in- 
terference study was performed and no anions commonly found in 
potable water interferes. A comparison of this method was made 
with the brucine method on real samples and satisfactory agree- 
ment was obtained between the two methods. 


7682 (IS-T—730) Concentration and determination of trace 
organic pollutants in water. Chang, R.C.Y. (Ames Lab., lowa 
og Oct 1976. Contract W-7405-ENG-82. 92p. Dep. NTIS 
$3.50. 


Thesis. 

A method was developed for determining phenols in natural 
water, treated drinking water, and wastewater. They are deter- 
mined by selective sorption on a macroreticular anion-exchange 
resin, elution with acetone-water, concentration by evaporation 
after extraction with methylene chloride, and measurement by gas 
chromatography. Techniques are given for preventing phenol loss. 
Common inorganic ions and many organic substances cause no in- 
terference; neutral organics that are retained by the resin can be 
removed by a methanol wash. The method gives accurate results 
for phenol, alkyl- and chloro-substituted phenols in the ppB to 
ppM range. Volatile compounds, as well as less volatile gas chro- 
matographable compounds can also be determined. Resin purifica- 
tion, sorption columns preparation, thermal desorptions, the mini- 
sampler, method for analysis of real water for organics and 
development of analytical method are presented. Finally, a rapid 
method was developed for concentrating and determinin; 
halomethanes in drinking water. The halomethanes are derma’ 
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by sorption on mini-samplers of macroreticular resin. The 
halomethanes sorbed on resin are eluted with two milliliters of 
methanol. Halomethanes are separated on a Tenax-GC column and 
determined by electron capture gas chromatography. Storage of 
halomethanes on the mini-sampler was studied. Real water samples 
were analyzed. (DLC) 


7683 (UCRL—52052) Feasibility study for the computerized 
automation of the Anna Field Office of EPA III. Ames, 
H.S.; Barton, G.W. Jr.; Bystroff, R.1.; Crawford, R.W.; Kray, A.M.,; 
Maples, M.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Aug 1976. Contract W-7405-ENG-48. 62p. Dep. 
NTIS $4.50. 

This report describes a feasibility study for computerized 
automation of the Annapolis Field Office (AFO) of EPA's Region 
Ill. The AFO laboratory provides analytical support for a number 
of EPA divisions; its primary function at present is analysis of 
water samples from rivers, estuaries, and the ocean in the Ches- 
apeake Bay area. Automation of the AFO laboratory is found to 
be not only feasible but also highly desirable. An automation 
system is proposed which will give major improvements in analyti- 
cal capacity, quality control, sample management, and reporting 
capabilities. This system is similar to the LLL-developed automa- 
tion systems already installed at other EPA laboratories, with 
modifications specific to the needs of the AFO laboratory and the 
addition of sample file controi. It is estimated that the initial cost 
of the system, nearly $300,000, would be recouped in about three 
years by virtue of the increased capacity and efficiency of opera- 
tion. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 7747 


7684 (RFP-Trans—86) Measurement of boron content in 
glass by the neutron absorption method. Paryski, Z.; Machaj, B. 
(Institute of Nuclear Research, Warsaw (Poland)). 1969. Transla- 
tion of INR—1085. 27p. Dep. NTIS $4.00. 

The described tester can provide a measurement of boron 
content in glass in the range of 1 to 25 percent of boron in the 
tested sample, with a relative accuracy not worse than 5 percent. 
To preserve this accuracy it is necessary to break the measurement 
range into two subregions of | to 8 percent and 5 to 25 percent 
B,O; content in the sample. The mass of the measured sample for 
the range lower than 25 g, and for subranges 5 to 25 percent B,O, 
of the sample mass, is 6 g. The design of the test head allows for 
safe operation from the radiological point of view, in addition to a 
fast and simpie exchange of samples in the test head. As indicated 
by the principle of the tester action, it can be used also for mea- 
suring the contents of other elements as well, if they have a large 
cross section for absorption of thermal neutrons. Among such ele- 
ments we can count Li, Ag, In, Cd and a number of others. When 
using the tester for the measurement of elements other than boron, 
it is obviously necessary to re-calibrate the tester from the 
beginning. 


7685 Some practical applications of inner-shell ionization 
Bunch, T.E.; Caroff, L.J.; Mark, H. (Ames Research 
Center, IA). pp 187-203 of In Atomic inner-shell processes. Vol. 
II. Crasemann, B. (ed.). New York; Academic Press, Inc. (1975). 
New applications of the expanded np ey gained in the 
field of atomic inner-shell ionization during the last decade are 
discussed. Two applications are emphasized: the well-established 
use of inner-shell ionization processes in quantitative analysis, and 
the possible application in the future to astrophysics. 4 figures, 41 
references. (GHT) 


7686 Built-in safety. Contribution of the Nuclear Research 
Centre Karlsruhe to nuclear power t construction. Ottmar, H. 
At. Strom; 21: No. 11;12, 145-146( Nov 1975). (In German). 

A report is given on the application of radiometric measur- 
ing methods in nuclear technology. The determination of the *U 
concentration in LWR fuel is given as an example. The detection 
is carried out via the characteristic gamma radiation of the urani- 
um iso which can be analyzed with a relatively simple spec- 
trometer. With the successful —— in the production course 
of a LWR fuel element plant, the interesting possible application 
from the operational aspect of non-destructive nuclear measuring 
methods is indicated which originally as developed within a 
required project for safeguards control. 


er for x-ray fluorescence analy- 
p, D.C. (Univ. of California, Liver- 


more); Voegele, A.L.; Fri . R.D.; Kaufman, L.; Hruska, B 
Chem. Instrum.; 7: No. 2, 47-63( 1976). 

A sample changer desi to process automatically up to 
48 2-cc sam is described. Mechanical drive mechanisms, digital 
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electronics logic, and operational flow diagrams are presented. The 
changer is an integral part of a system consisting of an x-ray excit- 
ing source, a turntable changer, a Si(Li) radiation detector, and a 
preprogrammed pulse-height analyzer. X-ray fluorescence — 
of a sample allows quantitation of selected trace elements after 
simple spectral integrations are performed by an_ on-line 
microprocessor. Selection of the changer’s MIX mode will cause 
each solution sample to be mixed just prior to analysis, thus insur- 
ing that representative tracer concentrations are determined. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 7685 


7688 Properties of gypsum from flue gas desulfurization- 
minute constituents. Chiba, J. pp 45-48 of In Japan Agency cf 
Science and Technology, Pollution, and Resources Research In- 
stitute study meeting. Tokyo; Japan Agency of Science and 
Technology, Pollution, and Resources Research Institute (1974). 
(In Japanese) 

From 3. pollution and resources research institute study 
meee og (9 Jul 1974). 

e CONF-740773—1. 

Trace constituents in four types of gypsum from flue gas 
desulfurization, six types of natural gypsum, and nine types of 
chemical gypsum were determined by emission spectroscopy and 
were compared with samples of limestone and residual oil ash. A 
total of 28 elements were determined in desulfurization gypsum 
and included silicon, aluminum, vanadium, lead, barium, iron, 
magnesium, strontium, sodium, nickel, potassium, chromium, 
titanium, copper, cadmium, cobalt, indium, boron, molybdenum, 
antimony, tin, thallium, and zinc. 


7689 Isotopic analysis of rare earths without preliminary 
chemical separation. Application to Oklo ores and irradiated fuels. 
Dozol, J.F.; Auffret, L. (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-les-Durance (France). Service de 
Chimie Appliquee). Analusis; 3: No. 8, 430-433(Oct 1975). (In 
French). 

On the basis of "O/'*O and 'O/'*O ratios, meteorites and 
planets can be grouped into at least six categories, as follows: (1) 
the terrestrial group, consisting of the earth, moon, differentiated 
meteorites and enstatite chondrites; (2) types L and LL ordinary 
chondrites; (3) type H ordinary chondrites; (4) anhydrous minerals 
of C2, C3, C4 carbonaceous chondrites; (5) hydrous matrix 
minerals of C2 carbonaceous chondrites; (6) the ureilites. Objects 
of one category cannot be derived by fractionation or differentia- 
tion from the source materials of any other category. 


7690 Chemical and isotopic studies of uranium, lead and 
several fission products in a sample of the ore of the Oklo natural 
reactor. Ruffenach, J.C.; Menes, J.; Devillers, C.; Lucas, M.; 
am. R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). — de Recherche et Analyse). Earth 
Planet. Sci. Lett.; 30: No. 1, 94-108(Apr 1976). (In French). 

Isotopic dilution technique and mass spectrometry are used 
in order to measure isotopic compositions and concentrations of 
some particular elements on the Oklo sample KN5S0-3548, which 
are interesting for describing the nuclear reaction. These analyses 
give coherent results leading to the determination of the following 
parameters: neutron fluence, spectrum index, total number of fis- 
sions relative to uranium, and percentage of **U and **Pu fissions. 
From the percentage of plutonium fissions, the duration of the 
nuclear reaction is estimated to be 800,000 years. The age of the 
nuclear reaction is measured from the lead analysis and from the 
number of uranium fissions; these two determinations give respec- 
tively d=1730+-10 m.y. and d=2000+-100 m.y. second 
method, based on the assumption that uranium and rare earths 
have not migrated, could mean that the nuclear reaction might be 
older than the Francevillian. It is also shown that no contamination 
by natural elements has occurred for lead, rare earths, palladium 
and rare gases, after the reaction. 


SEPARATION PROCEDURES 


7691 (ORNL/MIT—234) Flooding and mass transfer in 

columns. Chao, E.I.; Bertolami, R.J.; Varlet, 
J.L.P.; Wilkes, G.R. (Massachusetts Inst. of Tech., Oak Ridge, 
Tenn. (USA). School of Chemical Engineering Practice). 19 May 
1976. Contract W-7405-eng-26. 39p. .N ris $4.00. 

Flooding and mass transfer experiments were performed 
with a CO,-air/water system to examine mass transfer charac- 
teristics in Goodloe-packed columns of 6.4 and 15.2-cm ID for 
removal of radioactive Kr from HTGR off-gas. The flooding ex- 
—- verified previous correlations for the packing. The plug 

model was selected for calculation of the overall mass transfer 
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coefficient, K/sub L/a. The correlation for K/sub L/a in terms of 
the molar liquid flow rate, L’, is K/sub L/a = 0.359(L’)/sup 0.96/ 
for 7.5 x 107% less than L ' less than 3.4 x 107 in the 6.4-cm 
column and K/sub L/a = 0.144(L’)/sup 0.96/ for 2.7 x 10-3 less 
than L’ less than 5.5 x 10~? in the 15.2-cm column. 


7692 (SRO—854-9) Band studies using the 
i for an exponentially modified Gaussian. Pauls, R.E.; 

ogers, L.B. eae Univ., Athens (USA). hs of Chemistry). 
Sep 1976. Contract E(38-1)-0854. 20p. Dep. S $3.50. 

The effects on chromat hic — 4 shape of dead volume 
and flow rate have been exami using the standard deviation of 
the Gaussian component of the peak and the exponential decay 
constant. For a non-retained solute, addition of dead volume led to 
an increase in the standard deviation that was independent of flow 
rate while the decay constant was inversely proportional to the 
flow. Smaller changes were observed for a retained species. 


7693 (SRO—854-10) Comparisons of methods for calculating 
retention and separation of chromatographic Pauls, R.E.; 
Rogers, L.B. (Georgia Univ., Athens (USA). Dept. of Chemistry). 
Sep 1976. Contract E(38-1)-0854. 32p. Dep. S $4.00. 

The accuracy and precision of calculating retention times 
from means and peak maxima have been examined using an ex- 
ponentially modified Gaussian as a model for tailed chromoto- 
graphic peaks. At different levels of random noise, retention times 
could be determined with nearly the same precision using either 
the mean or maximum. However, the accuracies and precisions of 
the maxima were affected by the number of points used in the 
digital smooth and by the number of points recorded per unit of 
standard deviation. For two peaks of similar shape, consistency in 
the selection of points should usually permit differences in reten- 
tion to be determined accurately and with approximately the same 
precision using maxima, means, or half-heights on the leading side 
of the peak. 


7694 Separation of lanthanides and trivalent actinides with 
pressurized ion exchange. Campbell, D.O. (Oak Ridge National 
Lab., TN). Sep. Purif. Methods; 5; No. 1, 97-138(1976). 

The development of lanthanide and actinide separations by 
ion exchange from 1947 to the present is reviewed. The technique 
of pressurized ion exchange developed during the 1960's is 
discussed. Lanthanide and actinide separations by elution develop- 
ment generally using a-hydroxyisobutyrate eluent and either 
Dowex S5OW-X8 or Dowex SOW-X12 resin are described. The 
separation of larger (multigram) quantities of rare earths and acti- 
nides by displacement development using conventional ion 
exchange systems is described. Sample elution curves, equipment 
diagrams, and equipment photographs are included. 53 references. 
(BLM) 


7695 Improved ion exchange resin method for removal and 
recovery of zinc cyanide and cyanide from electroplating wastes. 
Moore, F.L. (Oak Ridge National Lab., TN). J. Environ. Sci. 
Health, Part A; All: No. 7, 459-467( 1976). 

The removal, concentration, and recovery of zinc cyanide 
and cyanide ion from industrial electroplating wastes can be readi- 
ly achieved with the weakly basic anion exchange resin, Amberlite 
XE-275. Dilute sodium hydroxide easil = both the metal cya- 
nide and cyanide in a regeneration cycle. This new nondestructive 
process is promising for the recovery and recycle of water and 
costly chemicals now wasted and for the elimination of sludge 
disposal problems associated with current destructive pollution 
abatement methods. 


7696 Direct analysis 


of organic sumenent,, & aqueous by- 
ucts from fossil fuel conversion “ shale 
D coal 


thane coal gasification, and COE liquefaction. Ho, C.H.; 
Clark. B.R.; Guerin, M.R. (Oak Ridge National Lab., TN). J. En- 
viron. Sci. Health, Part A; All: No. 7, 481-489( 1976). 

Whole water samples are injected directly into a gas chro- 
matograph equipped with a packed Tenax-GC column. Polar com- 
pounds are separated with good resolution under the temperature 
a conditions employed. The by-product water from oil 
shale retorting contains carboxylic acids in the homologous series 
ranging from acetic to decanoic acid. Various amides, cresols and 
phenol are present in trace amounts. Coal conversion by-product 
waters also contain carboxylic acids, but in trace amounts (except 
acetic). Major components among the dissolved organics in coal 
conversion samples are phenol, o-cresol, m-cresol and p-cresol. 
Present at lower levels are several other alkyl substituted phenols 
and napthols. 


7697 Study of the behaviour of the Pusup(IV) polymer in acti- 
nide separation by countercurrent Bilal, B.A.; 
Metscher, K. (Hahn-Meitner-Institut fuer Kernforschung Berlin 
G.m.b.H. (F.R. Germany). Bereich Kernchemie und Reaktor). 
Atomwirtsch., Atomtech.; +e No. 1, 33(Jan 1976). (In German). 
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Short communication only. 


7698 Process for separating water and liquid hydrocarbons 
from a fluid flow medium. Pilcher, D.W. US Patent 3,968,659. 13 
Jul 1976. Filed date 9 Sep 1974. 6p. 

fluid flow is conducted through a heat exchanger and 
then to a vortex generation chamber in a housing to split the fluid 
flow into a hot stream and a cold stream. One of the streams is 
conducted to the heat exchanger for heat transfer relationship 
between the stream and the fluid flow and the cold stream is con- 
ducted to a vessel to condense and separate entrained liquids 
— and the separated fluid or gas is discharged from the 
vessel. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 7729 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFEK ALSO TO CITATION(S) 6532, 6594, 7663, 7743 


7699 (LA—2341) Performance of boron explosives. Mader, 
C.L.; Smith, L.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Aug 1959. Contract W-7405-ENG-36. 44p. Dep. NTIS $4.00. 

Declassified 28 Oct 1976. 

The performance of several homogeneous high-explosive 
systems which produce B,O, and BF; as detonation products has 
been measured and calculated. The experimentally measured 
Chapman—Jouguet pressures and detonation velocities are con- 
sistent with those calculated using the modified 
Kistiakowsky—Wilson equation of state. The systems give pres- 
sures and detonation velocities similar to those of TNT. The calcu- 
lations provide a plausible although tentative explanation of the 
behavior of these systems. 


7700 (ORNL-tr—4081) Polymorphism of _palladium(Il) 
iodide. Thiele, G.; Brodersen, K.; Kruse, E.; Holle, B. Translated 
by R.G. Mansfield from Naturwissenschaften; 54: No. 23, 
615(1967). 2p. Dep. NTIS $3.50. 


7701 Lake maris, chalks, and other carbonate rocks with high 
dissolution rates in SO, scrubbing liquors. Harvey, R.D.; Frost, 
R.R.; Thomas, J. Jr. pp 1-22 of In Forum on geology of industrial 
minerals. Chicago; Illinois State Geological Survey (1974). 

From 10. conference on geology of industrial minerals; 
Columbus, Ohio, United States of America (USA) (17 Apr 1974). 

See CONF-7404126—1. 

The relative dissolution rates of lake marls, chalks, and 
other carbonate rocks in simulated sulfur dioxide scrubbing liquors 
were investigated. Pulverized shells from deposits along the coasts 
have good potential for high rates of dissolution in SO, scrubbing 
ee as does oolitic aragonite sand. There was a very high rate 
of dissolution for a calcitic waste sludge material. Chalks are more 
reactive than most limestones, and lake marls are likely to be more 
reactive than dense, fine-grained limestones. Lake marl because of 
the ease of its — and its high degree of disaggregation 
when mixed with water should be given important consideration 
for use in limestone scrubbing systems at power plants near lake 
marl deposits. The soda and the grain size of a carbonate material, 
as well as the Fag tgs = distribution and surface area properties, 
are useful guides to the SO, reactivity index of the material. 


7702 Quadru and crystalline field effect in the specific 
heat of solid D, ro oy K. Roberts, R.J.; Rojas, E.; Daunt, J.G. 
(Stevens Inst. of Tech., Hoboken, N.J. (USA)). 392-395 of In 
Low temperature ics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Previous measurements of the cific heat at saturated 
vapor pressure, C/sub s), of pure solid D,, have been extended to 
= temperatures and to several different concentrations of para- 

2 


7703 at Multicom; ~ ~~ 
chemical reactions porous systems. Hesse, D. Transla 
from Ber. Bunsenges. Phys. Chem.; 79: No. 9, 767-777(1975). 32p. 
Dep. NTIS $4.00. 
The overall conversion rate of fast catalytic reactions of 
in porous catalysts is often controlled by diffusion processes 


in the porous pellet. Since the molecular rt properties of 
the gases involved in the reaction are usually different, one has to 
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calculate the conversion rate by using the transport equations for 
multicomponent diffusion. It is shown that these complicated equa- 
tions lead to simple relationships if one performs a led 
system reduction. With the equation thus obtained, the calculation 
of the conversion rate is as simple as for reactions controlled by 
binary diffusion as discussed in the available literature. The 
proposed treatment is independent of the type of the reaction and 
also independent of the special diffusion mechanism. Using the ex- 
ample of C,H, hydrogenation, this is discussed by assuming the 
transport mechanisms: normal gas diffusion, Knudsen diffusion, 
and diffusion in the transition region. It is shown that especially for 
hydrogenations, the calculated conversion rate is much higher (up 
to 300 percent) if Fick’s law is used than the value obtained from 
the multicomponent diffusion equation. 


7704 Investigation of the hydrates of amine sulfates by dielec- 
tric measurements. McDowell, W.J.; Coleman, C.F. (Oak Ridge 
National Lab., Tenn. (USA)). J. Inorg. Nucl. Chem.; 38: No. 4, 
871-873( 1976). 

The dielectric constants (epsilon) of 0.025 M (0.05N) solu- 
tions of three high-molecular-weight amine sulfates in benzene 
were examined as a function of water content. For 3,9-diethyl- 
tridecyl-6-amine sulfate (HDAS), distinct changes in the slope of 
epsilon vs water/amine sulfate were interpreted as indicating 
polymerized monohydrate, (HDAS.H,O)sub(n), and monomeric 
dihydrate, HDAS.2H,O. There was no change of slope for tri-n-oc- 
tylamine sulfate (TOAS) in the H,O/TOAS range 0.1 to 3, which 
is consistent with the previously reported constant hydration of 
TOAS throughout this range. A small change of slope for di-n- 
decylamine sulfate (DDAS) suggests some formation of dihydrate, 
DDAS.2H,0. 


Uniqueness theorem for nonlinear heat conduction in 
chemically reacting media. Chen, P.J. (Sandia Labs., Albuquerque, 
NM); boar R.R.; Nunziato, J.W. J. Math. Anal. Appl.; 53: 
No. 1, 137-144(Jan 1976). 

The uniqueness of solutions for the mixed problem in the 
nonlinear theory of heat conduction with chemical reactions is 
considered. The formulation of the theory led to a system of N + 1 
nonlinear parabolic equations. Previously reported observations 
which examined the linearized equations and proved uniqueness 
for the mixed problem without requiring monotonicity conditions 
is generalized, and uniqueness is established under weaker condi- 
tions for the general nonlinear system. The method of energy inter- 
vals is adapted to show that if the specific heat, the reaction rate 
vector, the heat of reaction, and the heat flux have certain 
boundedness properties, then there is, at most, one solution for the 
mixed problem. (BLM) 


7706 Memories of photon energy, polarization and phase in 
luminescence of rare earth ions under resonant light excitation. 
Kushida, T.; Takushi, E.; Oka, Y. (Tokyo Univ. (Japan). Inst. for 
Solid State Physics). J. Lumin.; 12-13: 723-727(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

Luminescence is studied in Ca(P0 ), glass doped with Eu** 
under resonant cw dye-laser excitation. From the breadth of the 
resonance fluorescence line, the homogeneous spectral width of 
the inhomogeneously broadened ‘F,-*D, transition is determined 
directly. Further, this experiment gives the first example of the 
identification of the transition character by the polarization 
memory in an amorphous material. Relation between luminescence 
and scattering under resonant light excitation is also discussed. 
7707 Cesium dichromate, Cs,Cr,0,: heat and ther- 
a from 5 to 350 K. Lyon, W.G.; Osborne, 
D.W.; Flotow, H.E. (Argonne National Lab. il. (USA)). J. Chem. 
a 8: No. 4, 373-380(Apr 1976). 

heat capacity of a sample of Cs,Cr,O, was determined 
in the temperature range 5 to 350 K by aneroid adiabatic 
calorimetry. The heat capacity at constant pressure 
C*sub(p)(298.15 K), the entropy $°(298.15 K), the enthalpy incre- 
ment [H°(298.15 K) p H°(O)], and the function -[G°298.15 K) - 
H(O)]/298.15 K were found to be (231.54 +-0.23) J K~' mol", 
(330.06 +- 0.33) J K~' mol™', (44646 +- 45) J mol™', and (180.32 
+. 0.18) J K~' mol™', respectively. Non-isothermal in the 
heat c ity, probably correlated with structural changes were 
noted at (278 +- 1) K and (310 +- 1) K. 


study of cesium dichromate. O'Hare, 
P.A.G.; Boerio, J.; Jensen, K.J. (Argonne National Lab., Ill. 
(USA)). J. Chem. Thermodyn.; 8: No. 4, 381-389(Apr 1976). 
From 30. Annual calorimetry conference; Seattle, USA (16 
Jul 1975). 
Calorimetric measurements of the enthalpies of reaction of 
Cs,CrO, with aqueous nitric acid and of Cs,Cr,O, with aqueous 
cesium hydroxide gave a mean value for the standard cuthaliey of 
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formation of cesium dichromate: AH®sub(f)(Cs,Cr,O,, c, 298.15 
K) = -(499.79 +- 0.68) kcalsub(th) mol-'. $ enthalpies of 
formation of Na,Cr,O, and K,Cr,O, have been recalculated from 
published results to be -(473.71 +- 0.92) and -(493.3 +- 0.8) kcal- 
sub(th) mol", r ively, and AH®sub(f)(Rb,Cr,O,, c, 298.15 K) 
has been estimated to be -(492.0 +- 2.6) kcalsub(th) mol™'. Mea- 
surements of the enthalpy of solution of CsNO, in HNO,(aq) sug- 
pest on _ for additional studies of the enthalpy of dilution of 
s aq). 


plexes metal po bers 4 
cyanide com: 

Jones, L.H. (Los Alamos Scientific Lab., NM); Swanson, B.I. Acc. 
Chem. Res.; 9: No. 4, 128-134( Apr 1976). 

A general discussion is presented of quadratic potential con- 
stants which describe the interatomic forces for a molecule in its 
equilibrium configuration, and some problems associated with the 
evaluation of the potential constants are described. Current bond- 
ing models of both cyanide and carbonyl complexes of the transi- 
tion metals are discussed, and various constants for different com- 
plexes are tabulated. The results suggest that the usual localized 
molecular orbital model is deficient in discussing the bonding in- 
teractions. (BLM) 


7710 Interactions and reactions in reversed micellar systems. 
Fendler, J.H. (Texas A and M Univ., College Station). Acc. Chem. 
Res.; 9: No. 4, 153-161(Apr 1976). 

The behavior of surfactants in nonpolar solvents, the con- 
sequences of substrate and water solubilization, and the observed 
rate effects in reversed micelles are summarized. The current 
status of — on reversed micelles as selective catalysts is 
delineated. (BLM) 


7711 ry geen y with a tunable dye laser. 
Zeltmann, A.H.; Wampler, F.B. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
J. Appl. Phys.; 47: No. 12, 5372-5373(Dec 1976). 

Two high-resolution spectra taken at SO, pressures of 40 
and 122 Torr illustrate results obtained using a tunable dye-laser 
spectrometer. The spectra taken in the 3880-A region with an in- 
tracavity etalon inserted to narrow the bandwidth to 0.015 A were 
used to obtain a measurement of the self-broadening of SO, for the 
spin-forbidden _singlet-triplet transition, °B,(0,0,0) reverse 
arrow'A,(0,0,0). (AIP) 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 8299 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 7727 


(ORNL/TM—5625) separations section 
report for quarter ending June Pw Newman, E. (Oek Ridge 
National Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG- 


26. 8p. Dep. NTIS $3.50. 

Activities of the Isotope Separations Section of the Chemi- 
cal Technology Division are described. Included is the status of the 
current electromagnetic separation of the isotopes of iron, nickel, 
and selenium. In-process research and development activities relat- 
ing to current separations are described and assessed. The prepara- 
tion of thin isotopically enriched palladium targets by ion deposi- 
tion in the 180°-sector isotope separator using chlorine trifluoride 
as a halogenating agent has been achieved. Summary tabulations 
are given of elements chemically processed and new lots of 
isotopes released, or available, to inventory. 


7713 ee yr w " oe : 

ir single-photon induced ing, J.B. (California 
Univ, Livermore (USA). Lawrence Livermore fab.). 2 Sep 1976. 
Contract W-7405-ENG-48. 12p. Dep. NTIS $3.50. 

Laser separation of deuterium may ntly be achieved 
by infrared-catal addition of deuterium halides to olefins in 
the gas phase. Excellent DX spectral coincidences exist with CO 
laser transitions, which selectively excite the v = | vibrational level 
in DCI, DBr or DI. The holmium-YAG laser can also be used to 
directly excite the DI v = 3 vibrational level with oceans eae. 
Activation energies for y= halide addition to may be 
selected in the range 10-40 Kcal/mole. Overall quantum efficien- 


cies of these processes appear to be of practical 
7714 Measurement of *He flow velocities in *He/‘He mixtures 
MR. Lucas, P.; Penman, D.; Tyler, A. (Manchester 


ucas, 
297-300 of In Low temperature ics. Vol. IV. 
jorth-Holland 


using pulsed N 

Univ. (UK)). 

Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
(1975). 
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_ From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
: pe " ing out the a of the thermal diffusion 
ratio of *He/*He mixtures it was found necessary to design a probe 
of measuring *He flow velocities with a detection limit of 
10-°cms~'. Since *He atoms possess nuclear spin, NMR seemed a 
particularly useful probe because it does not disturb the velocity 
profile. The use of NMR to measure flow velocities has been re- 
ported before but this is the first lication to cryogenic liquids 
and calculations relating to an unusual flow profile are presented. 


7715 Laser isotope 
Quantum Electron.; 4: 1-9( 
Techniques for using tunable lasers to separate isotopes in- 
clude: photodeflection, photoionization, two photon dissociation, 
multiphoton dissociation, and chemical reaction rate enhancement. 
The types of lasers used include infrared, visible, and uv lasers. 
Economic incentives for laser isotope separation are considered. 


7716 E tal and theoretical studies of laser isotope 
separation. Aldridge, J.P. Ill; Birely, J.H.; Cantrell, C.D. III; Cart- 
wright, D.C. Phys. Quantum Electron.; 4: 57-144(1976). 

The history, basic requirements, parameters, process effi- 
ciency, and economics of the laser isotope separation process are 
discussed. Isotope effects, single-photon processes, several-photon 
fuca and multiple photon photodissociation are considered. 


7717 Isotope separation by laser deflection of an atomic beam. 
Bernhardt, A.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Appl. Phys.; 9: No. 1, 19-34(Jan 1976). 

13 figs.; 2 = 28 refs. 

Separation of isotopes of barium has been accomplished by 
laser deflection of a single isotopic component of an atomic beam. 
With a tunable narrow linewidth dye laser, small differences in ab- 
sorption frequency of different barium isotopes on the 6s? 'So-6s6p 
'P, 5536 A resonance were exploited to deflect atoms of a single 
isotopic component of an atomic beam through an angle large 
enough to physically separate them from the atomic beam. 


7718 Process for the production of **Pu'*O,. Lins, W. (to 
ALKEM GmbH). US Patent 3,976,748. 24 Aug 1976. Priority date 
9 Oct 1972, German, Federal Republic of (F.R. Germany). 6p. 

For use as a power source in heart pacers, plutonium diox- 
ide having a naturally occurring oxygen isotope composition is 
converted into solid phase PuCl, which is subsequently oxidized to 
form plutonium dioxide of the desired isotope composition by 
means of water vapor, the oxygen component of which consists es- 
sentially of the isotope "*O. Apparatus suited for this purpose is 
also described. 


me overview. Boyer, K. Phys. 
1976) 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 6500, 6594, 7727 


7719 (LBL—5321) Application of the CNDO method to 
yrins. Sherertz, D.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 18 Jun 1976. Contract W-7405-eng-48. 
124p. Dep. NTIS $5.50. 
Thesis 


An analysis of the application of the CNDO method to 
porphyrin molecules showed that both ground-state properties and 
transition energies can be calculated in reasonable ment with 
experimental values. However it is concluded that although the 
CNDO model can be useful, too much reliance can not be based 
on it because of the crucial simplifications made. (JSR) 


7720 (LBL—5458) Carbon and deuterium nuclear magnetic 
resonance in solids. Shattuck, T.W. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jul 1976. Contract W-7405- 
Eng-48. 355p. Dep. NTIS $10.50. 


Results are presented on a study of cross polarization 
dynamics, between and carbon-13 in adamantane, by the 
direct observation of the dilute, carbon-13 spins. A comparison is 
presented of the experimental and theoretical proton di fluc- 
tuation correlation time tau/sub c/, which is experimentally 110 +- 
15 ysec and theoretically 122 ysec for adamantane. An h 
to high resolution NMR of deuterium in solids is described. m 
= 1 yields —1 transition is excited by a double quantum process 
and the decay of coherence Q(tau) is monitored. carboxyl and 
the water deuterium shifts are resolved and the anisotropy of the 
carboxyl shielding tensor is estimated to be A sigma = 32 +- ppM. 
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A complete theoretical analysis is presented. The extension of 
cross relaxation techniques, both direct and indirect, to proton- 
deuterium double resonance is also described. 


7721 Hydrogenation of phenanthrene over a commercial 

cobalt autem sulfide ca under severe reaction condi- 

tions. Huang, C.S.; Wang, K.C.; Haynes, H.W. Jr. (Univ. of Missis- 

sippi, University). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 21: 
0. 5, 228-242( 1976). 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

See CONF-760826—P2. 

Results are reported of a study of the hydrogenation of 
phenanthrene over a commercial cobalt ientedoum sulfide 
catalyst (Nalcomo 471) over a range of conditions considered to 
be moderate to very severe: temperature = 600 to 1000°F, pres- 
sure = 1500 to 2500 psig, space velocity = 1.0 to 4.0 g/hr/g, 
hydrogen treat rate = 5,000 to 15,000 scf/bbl. The reaction was 
studied in a steady state flow reactor containing a 5 g catalyst 
charge. The analysis of the gaseous products was by gas chro- 
matography. The liquid products were analyzed by gas chromatog- 
raphy-mass spectrometry. Hydrogenation was extensive at the 
lower temperatures, and cracking reactions became significant at 
temperatures in excess of 800°F. Most of the cracked products 
were produced by the successive saturation, ring opening, and 
cleavage of terminal end ~~. Large quantities of per- 
hydrophenanthrene isomers were found in the products, and some 
cracking of this species was indicated. However, at the tempera- 
tures required for cracking, the thermodynamic equilibrium was 
less favorable for perhydrophenanthrene formation. Only trace 
quantities of biphenyls were observed indicating that saturation 
and cleavage at the central ring did not occur to any appreciable 
extent. 


ISOTOPE EFFECTS 


7722 (COO—3313-1) Tunneling in proton transfer reactions 
in solution. Final report. SubbaRao, S.C. (Lincoln Univ., Pa. 
= Aug 1976. Contract E(11-1)-3313. 20p. Dep. NTIS 


The rates of base-catalyzed ionization of several ketones 
have been measured. The results for 2,4-dimethyl-3-pentanone and 
3,5-dimethyl-4-heptanone indicate that tunneling does not occur 
and the rate the determining step in detritiation is not the T* 
transfer. In the reactions with acetylfurans, acetylthiophenes and 
acetylpyridines isotope effects vary in accordance with the current 
theory. Tunneling is significant only for the proton transfer from 
2,4,6-trimethyl-3-acetylpyridine. In the iodination of acetone cata- 
lyzed by pyridine bases, k/sup H//k/sup D/ varies according to the 
current theory. Tunneling is significant only when sterically hin- 
dered pyridines are used. The rates of detritiation have been mea- 
sured for several substituted acetophenones and isobutyrophenone. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 7738 


7723 Charge localization in the carbonium ions of methyl- 
benzanthracenes. Cavalieri, E.; Calvin, M. (Univ. of Nebraska, 
Omaha). J. Org. Chem.; 41: No. 16, 2676-2679( Aug 1976). 

Covalent binding of aromatic hydrocarbons to cellular 
macromolecules, the first probable step in the tumor-initiating 
process, requires metabolic activation by monooxygenase enzyme 
systems. Acid-catalyzed proton—deuterium exchange was used as 
a model to simulate the electrophilic oxygen atom activated by 
such enzymes. Kinetics of exchange with deuterium ion for a series 
of carcinogenic and noncarcinogenic methylbenzanthracenes were 
studied by NMR in two sets of conditions, i.e., CCl,—CF;COOD 
(85:15 v/v and 50:50 v/v). Deuteration of the potent carcinogen 
7,12-dimethylbenz[a]anthracene at the most basic position C-12 
generated a carbonium ion with charge localized at the comple- 
mentary 7 ye resulting in the specific deuteration of the at- 
tached methyl group. Similarly, selective attack of deuterium ion 
on C-6 in 3-methylcholanthrene produced a carbonium ion with a 
high degree of charge localization at C-12b and, consequently, 
specific deuteration at the adjacent methylene group. This study 
has revealed that charge localization in the carbonium ion renders 
this intermediate chemically reactive; such a distinctive property 
might play a role in the bioactivation of these compounds. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 7401 


ERA VOL. 2, NO. 4 


7724 (LBL—5132) Electrochemical systems: impedance 
beds. my 

b.). 
2. 


rotating disk and mass transfer in 

(California Univ., Gearulet a % Lawrence Berkeley 

1976. a W-7405-ENG-48. 168p. Dep. NTIS $6.7 
esis. 

The impedance of a rotating disk is calculated under condi- 
tions where the time average current to the disk is below the limit- 
ing current. The reaction at the surface of the disk is of the redox 
type; consequently the influence of product concentrations on the 
disk impedance has to be included in the calculations. The double- 
layer theory is used to calculate the surface excesses of all ionic 
species present in the solution with the assumption that there is no 
specific adsorption. It is shown that under these circumstances the 
concentration fluctuations of both cation and anion of the support- 
ing electrolyte caused by migration are of the same order of mag- 
nitude as the concentration fluctuations of reactant and product. 
Therefore, the usual treatment of electrochemical impedance 
problems, neglecting the influence of the ag ma electrolyte, is 
not a priori valid. The last part of the thesis describes the applica- 
tion of the limiting-current technique to mass-transfer studies of 
packed beds at very low Peclet numbers. The results show that the 
correlations usually used for these regions start to break down 
when the Peclet number is below 20. 


7725 (LBL—5404) A tion of electrochemical errs 
principles to energy SS problems. Tobias, C.W. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
1976. Contract W-7405-Eng-48. 1lp. (CONF-760840—1). Dep. 
NTIS $3.50. 

From Workshop on energy conservation in industrial elec- 
trochemical processes; Argonne, Illinois, United States of America 
(USA) (10 Aug 1976). 

The discrepancy between the early development of industri- 
al electrochemical processes (such as electrometallurgy) and the 
lack of research on the thermodynamics and kinetics involved is 
emphasized in order to indicate the necessity for a chemical en- 
gineering approach to industrial electrochemical processes and 
possible research orientations. (JSR) 


PHOTOCHEMISTRY 


7726 (COO—908-50) Free radicals in biological energy con- 
version: EPR studies of model systems. Final report. Tollin, G. 
(Arizona Univ., Tucson (USA). Dept. of Chemistry). 31 Aug 
1976. Contract E(11-1)-908. 20p. Dep. NTIS $3.50. 

Energy conversion in photosynthesis is known to proceed 
via_ light-induced one-electron transfer reactions involving 
chlorophyll and electron donors and a Although the 
chemical identities of all of the components have not as yet been 
elucidated, considerable evidence has been accumulated which 
points to quinones (Q) as primary electron acceptors in both green 
plants and bacterial photosynthesis. Furthermore, it has been 
established that the initial photoprocess leads to the formation of a 
chlorophyll cation radical (C.*). The research described in this re- 
port has as its goal the elucidation of the molecular-electronic 
mechanism of chlorophyll participation in photosynthesis. The fol- 
lowing reactions have been observed: (a) Photoproduction of C.* 
in solution in the absence of added electron acceptors. This is a 
low quantum yield reaction which proceeds via the lowest excited 
singlet state. Bacteriochlorophyll also undergoes this reaction, 
whereas pheophytin does not. (b) One-electron phototransfer 
between the chlorophyll lowest triplet state and quinones to yield a 
radical pair (C.* - Q.*). This may either recombine or separate. 
The C.* formed upon separation is unstable and reacts with 
hydroxylic compounds to regenerate chlorophyll. The Q.~ species 
_ reacts with oxidized solvent and partly disproportionates. 

th bacteriochlorophyll and pheophytin are also able to react 
with quinones in this manner. The quenching of the chlorophyll 
lowest singlet state by quinones does not, however, lead to detecta- 
ble radical formation. These reactions seem to provide acceptable 
models for certain aspects of photosynthetic energy conversion, 
and thus elucidation of their detailed mechanisms should lead to 
useful insights into the nature of the bictogical process. 


Megawatt infrared laser chemistry of CCIF, and CCI,F. 
I. Photochemistry, ysics, and effect of H,. Dever, D.F.; 
Grunwald, E. (Brandeis Univ., Waltham, MA). J. Am. Chem. Soc.; 
98: No. 17, 5055-5062(18 Aug 1976). 

1.5 MW/cm? irradiation of 60 Torr of CCiF, at 1090 cm™ 
with a pulsed laser leads to the formation of C,F,, CF,, and 
CCi,F, as detected products. Conversion per flash (CPF) is as high 
as 1.6 percent. In the presence of H,, the principal one-carbon 
product becomes CHF;; additional two-carbon py are C.F, 
and C,H,. Similar irradiation of 60 Torr of CCI,F at 1079 cm", 
either as the pure gas or in the presence of 0 to 20 Torr of H,, 
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yields mg = CF,, and cis- and trans- CCiF = CCiF as detected 
ucts. CPF is as yA as 14 percent. Above 20 Torr of H,, for- 
mation of C,H, and . a carbonaceous solid i emission of light 
becomes ressively more important. ical absorption coeffi- 
cients wele caueneed for CCiF, and CCI,F at 60 Torin thin cells 
at infrared dose levels per flash of 0.1 to 0.4 J/cm? (approximatel 
0.5 to 2 MW/cm? average power). Values range from 0.25 to 0.3 
of conventional low-intensity absorption coefficients. Under these 
conditions E/sub abs/, the amount of radiant energy absorbed, 
ranges from 6 to 19 kcal/mole, or an average of 2 to 6 
/molecule. Chemical and thermochemical considerations 
indicate that for CCiF;, the primary process is C-Cl bond rupture 
(E/sub act/ = 86 +- 2 kcal/mole); for CCI,F it is dissociation to 
CCIF + Cl,(E/sub act/ roximately 81 +- 5 kcal/mole). Plots of 
In (CPF) vs. E/sub abs/~' are linear, with slopes of 86 +- 4 and 81 
+- 3 kcal/mole which are practically equal to the respective values 
of E/sub act/. Analysis of the energy distribution indicates that the 
primary process takes place essentially while the excitation energy 
still resides in the vibrational mode into which it was absorbed. 


RADIATION CHEMISTRY 


7728 (COO—3416-29) Radiation chemistry and mass spec- 
trometry of volatile silanes and germanes. Progress report, June 1, 
1975—August 31, 1976. Lampe, F.W. (Pennsylvania State Univ., 
University Park (USA). Dept. of Chemistry). 1976. Contract E(11- 
1)-3416. 44p. Dep. NTIS $4.00. 

Progress is reported in the following studies: the hydrogen- 
atom initiated decomposition of monosilane; ion-molecule reac- 
tions in SiH,—D, mixtures; extensive redistribution of fluorine and 
hydrogen in the reaction of CF,* with SiH,; direct detection of 
energy-rich complexes in the reactions of Sit, SiH* and SiH,* with 
benzene; ion-molecule reactions in SiH,—C,H, mixtures; reaction 
rate constants for the reactions of hydrogen atoms with some 
silanes, alkylsilanes, and germanes; and Co radiolysis of 
SiH,—NO mixtures. (LK) 


7729 Oxidizing radical formed by reaction of e/sub aq/~ and 


SF,'. Bansal, K.M.; Fessenden, R.W. (Carnegie-Mellon Univ., Pitt- 
sburgh). J. Phys. Chem.; 80: No. 6, 1743-1745(Aug 1976). 


Evidence from —_ absorption pulse radiolysis experi- 


ments is presented for the existence of an oxidizing radical other 
than OH produced by the reaction of SF, and e~/sub aq/. This 
radical is capable of oxidizing phenol and hydroquinone directly to 
phenoxy! and p-semiquinone ion radicals, respectively, even at 
neutral pH. From an analysis of the yield and kinetics of formation 
of the p-semiquinone ion it was found that the intermediate reacts 
with water with a rate constant of approximately 1.1 x 10° s~'. The 
reaction with hydroquinone has a rate constant of 1.7 x 10° M7 
s~'. Conductometric pulse radiolysis experiments are in agreement 
with the optical results. The radical .SF, is the simplest and most 
probable candidate for the oxidizing species. Sulfur hexafluoride 
can conveniently be used to introduce a strongly oxidizing radical 
into various systems where e~/sub aq/ can be scavenged. This ap- 
roach is demonstrated for methanol solution by the production of 
t,- from 10-* M KBr. 
7730 eo | induced dynamic electron polarization ionic 
and concentration dependence. Trifunac, A.D. 
(Argonne National Lab., IL). J. Am. Chem. Soc.; 98: No. 17, 
$202-5206(18 Aug 1976). 

The ionic strength effect on the polarization of radicals 
from radiolysis of acetate and malonate solutions is moderate. It 
sees that this effect is more pronounced at lower ionic om 

findings are in qualitative agreement with theoretical predic- 
tions of Pedersen and Freed. It was also observed that polarization 
enhancement is independent of radical concentration. 


7731 Probability of escaping neutralization when the 

is field dependent. Mozumder, A. (Radiation Laboratory, Universi- 
of Notre Dame, Notre Dame, Indiana 46556). J. Chem. Phys.; 
: No. 9, 3798-3799(1 Nov 1976). 

The gow bos an ion escaping neutralization is calcu- 
lated for the case where the electron mobility is field dependent 
and -~ a are compared with experimental data for neopen- 
tane. ( ) 


7732 _ Kinetic studies of N, and N,—SF, proton ex- 
citation. Chen, C.H.; Payne, M.G.; Hurst, G:S.; Judish, J.P. (Oak 


National , Oak Ridge, Tennessee 37830). J. 
Chee. Phys.; 65: No. 10, 3863-3868( is Nov 1976). 
Low intensity proton pulses have been used to excite pure 


N, and N,—SF, mixtures. By accumulating time and wavelength 
resolved information on the fluorescence that arises from a very 
large number of pulses, we have obtained data that are free from 
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effects due to superelastic collisions with electrons or other non- 
linear effects such as the interactions between ions or excited 
neutral species. For N, the natural lifetimes of N,(C *Pi/sub u/) 
and N,*(B 2Z/sub u/*) were determined 3 eer @ N,(C 
5Pi/sub u/yieldsB *Pi/sub g/) and N,* (B *2/sub u/tyieldsX *2/sub 
g/*) states, respectively. The quenching rates of N,(C *Pi/sub u/) 
and N,*(B *2/sub u/*) in different vibrational states by pure N, 
and by SF, were obtained. The addition of small concentrations of 
SF, altered the late time behavior of the N,(C *Pi/sub u/yieldsB 
Pi/sub g/) transitions, and the addition of much higher concentra- 
tions of SF, caused a large increase in the intensity of the 3371 A 
(CyieldsB) transition. (AIP) 


7733 Resonance Raman scattering from metastable O, 
molecules in y-irradiated NaCiO,: Te ee eee 
measurements, and decay kinetics. Bates, J.B.; Stidham, H.D. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
TsIey 37830). J. Chem. Phys.; 65: No. 10, 3901-3909(15 Nov 

Resonance Raman effects have been observed with the 
1544 cm~' O—O stretching mode of a metastable O, species (O,*) 
in y-irradiated NaClO,. An excitation profile of the 1544 cm™ 
band was determined from the scattering intensity measured with 
exciting lines from 457.9 to 625.6 nm, and the overtones, 2v to 4p, 
were observed with 457.9 nm excitation. Linear depolarization 
ratios (rho/sub I/) were measured as a function of exciting line 
wavelength from 457.9 to 514.5 nm. An average value of rho/sub 
l/~0.42 was found from z (xz) y and z (yx) y scattering, but a 
pronounced dispersion was observed in rho/sub |/ for z (ye) y scat- 
tering. The change in intensity of the 1544 cm™' band observed 
over a period of days showed that the O,* species decays by a first 
order process at 300 K with a half-life of 1.4 days. A model of O,* 
pager of a weakly bound complex [X,O,], where X is a radia- 
tion produced radical or ion, is discussed. (AIP) 


7734 Electron—electron double resonance study of magnetic 
energy transfer between trapped electrons and radicals in organic 
glasses: Relation between dipolar cross relaxation times and dipolar 
interaction distances. Lin, D.P.; Feng, D.F.; Ngo, F.Q.H.; Kevan, L. 
(Department of Chemistry, Wayne State University, Detroit, 
Michigan 48202). J. Chem. Phys.; 65: No. 10, 3994-4000(15 Nov 
1976). 

Electron—electron double resonance (ELDOR) has been 
used to measure cross-relaxation times between trapped electrons 
and trapped radicals produced by y irradiation of 2-methyl- 
tetrahydrofuran and 3-methylhexane organic glasses. The cross- 
relaxation times are measured as a function of temperature, radia- 
tion dose, and the frequency difference Af of the microwave 
frequencies used. The cross-relaxation times are nearly tempera- 
ture independent and depend on Af? at doses where the spin con- 
centrations roach uniformity; these features indicate the 
dominance of single step over multistep cross-relaxation processes. 
Equations have been derived to relate the dipolar cross-relaxation 
distance to the measured cross-relaxation times, and it is suggested 
that the cross-relaxation line shape is Lorentzian in magnetically 
dilute systems. Typical electron—radical correlation distances in 
these organic glasses are 10 A. (AIP) 


7735 Kinetic studies of Ar—N,—SF, mixtures following 
excitation. Chen, C.H.; Payne, M.G.; Hurst, G.S.; Judish, 
.P. (Oak Ridge National ee, Oak Ride’. Tennessee 
37830). J. Chem. Phys.; 65: No. 10, 4028-4034(15 Nov 1976). 
Time resolved studies h!ve b%en made of both the vacuum 
ultraviolet (vuv) and the uv-visible radiation due to pulsed — 
excitation of Ar—N,, Ar—SF,, and Ar—N,—SF, mixtures. Photon 
emissions from Ar and from N, (due to energy transfer from Ar) 
were both studied, using time resolved spectroscopic techniques. In 
the Ar—N, mixtures the decay of N,(C *Pi/sub u/yieldsB *Pi/sub 
g/) is much slower than the natural lifetime of N,(C *Pi/sub u/). In 
the case of the (0—1) band for the transition N,(C *Pi/sub 
u/yieldsB *Pi/sub g/), the decay follows Ar(*P,); while the decay of 
the (3—1) band follows that of Ar('P,). Decay rates of (1—0) and 
(2—1) are between the <—s Ar('P,) and Ar(?P,). From least 
squares fitting, it was found that 68% of v'=2 of N,(C *Pi/sub u/) 
comes from Ar('P,) and 32% from Ar(*P,); while 86% of v’=1 
comes from Ar(°P;) and 14% from Ar('P,). Since the energy 
precursor of N,(C *Pi/sub u/)/sub v//sub prime/, is Ar('P,), it is 
clear that the Wigner spin conservation rule does not hold 
rigorously in this energy transfer process. Quenching rates of 
Ar('P,), Ar(#P,), Ar(?P,) and Ar,(1/sub u/) by SF, have also been 
determined. Gas laser applications are discussed briefly. (AIP) 


RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 


REFER ALSO TO CITATION(S) 7289, 8059 
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HOT-ATOM CHEMISTRY 


7736 (ORO—3602-17) Reactions of charged and neutral 
recoil particles following nuclear transformations. Progress report 
No. 10. Ache, H.J. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Chemistry). Sep 1976. Contract E(40- 
1)-3602. 27p. Dep. NTIS $4.00. 

The status of the following programs is reported: study of 
the stereochemistry of halogen atom reactions produced via (n,y) 
nuclear reactions with diastereomeric molecules in the condensed 
phase; decay-induced labelling of compounds of biochemical in- 
terest; and chemistry of positronium. (LK) 


7737 Ion-molecule reactions in recoil tritium chemistry. Fee, 
D.C.; Markowitz, S.S. (California Univ., Berkeley (USA). Dept. of 
Chemistry; California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Radiochim. Acta; 22: No. 2, 91-92(1975). 

1 tab.; 20 refs. Short communication only. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 6650, 7736 


7738 (COO—2361-4) Labeling pharmaceuticals with radioac- 
tive isotopes. Technical progress report, December 1, 
1975—November 30, 1976. Blau, M.; Bender, M.A. (Roswell Park 
Memorial Inst., Buffalo, N.Y. (USA). Dept. of Nuclear Medicine). 
1976. Contract E(11-1)-2361. 15p. Dep. NTIS $3.50. 

The purpose of this research is to prepare iodo- and bromo- 
aliphatic amino acid analogs labeled with y-emitting isotopes ('*"I, 
3] and ”Br) for possible use as pancreas localizing agents. Studies 
on the halogen exchange reaction (I- for Cl-) for the synthesis of 
B-iodo-a-aminobutyric acid (a valine analog) have suggested that 
the iodo compound was formed initially. However, the desired 
compound cannot be isolated because of its chemical instability. 
Distribution studies in rats with the crude halogen exchange reac- 
tion mixture confirmed this finding. Studies on the addition of 
hydrogen iodine to allylglycine under various conditions for the 
synthesis of y-iodo-a-aminopentanoic acid (a leucine analog) suf- 
fered the same obstacle; the chemical instability of the desired 
iodo compound precludes isolation and characterization. Con- 
vinced that the iodo analogs were too unstable for use as practical 
localizing agents, we turned to the possible use of Br for CH; sub- 
stituted amino acids. The '*C labeled B-bromo-a-aminobutyric acid 
methyl ester was synthesized. This methyl ester will be hydrolyzed 
and the distribution of free amino acid will be studied. Labeled 
with Br this compound might be useful for pancreas localization. 


7739 (HW —73765) Vertical calciner for converting plutoni- 
um nitrate solution to plutonium dioxide powder. Stiffler, G.L.; 
Hopkins, H.H. Jr. (General Electric Co., Richland, Wash. (USA). 
Hanford Atomic Products Operation). | Jun 1962. Contract W-31- 
109-Eng-52. 14p. Dep. NTIS $3.50. 

Declassified 28 Jun 1962. 

A vertical calciner for continuously calcining plutonium 
nitrate solution to plutonium dioxide powder has been designed 
and fabricated. It is now assembled and ready for testing. The 
design was based on mockup tests which demonstrated adequate 
powder reactivity. The calciner functions by calcining solution on 
a stirred bed of powder at 300°C. The powder produced overflows 
an adjustable weir in the hollow center of the calciner and is col- 
lected in a receiver. Ceramic filter elements for the off-gas are 
blown back alternately and periodically. Capacity of the calciner is 
one liter of solution per hour. The characteristics of this vertical 
calciner which differ from those of other calciner designs are the 
following: (1) The agitator shaft seal is not submerged in 
powder—an overhead seal minimizes both powder leakage and 
maintenance; (2) the plutonium is contained in a thin, cylindrical 
annulus, which is a favorable configuration; (3) the ratio of heated 
surface to bed volume is relatively large; (4) the off-gas filters per- 
mit entrained fines to be periodically returned to the bed; (5) par- 
ticle size classification occurs in the bed with fine particles settling 
to the bottom, and large particles overflowing. 


7740 Heterogeneous catalysis in fluoride melts - reduction of 
uranium(V) by hydrogen. Kelmers, A.D.; Bennett, M.R. (Oak 
Ridge National Lab., Tenn. (USA)). Inorg. Nucl. Chem. Lett.; 12: 
No. 4, 333-337( 1976). 

A necessary step in fuel reprocessing for the Molten-Salt 
Breeder Reactor is the reduction of pentavalent uranium to 
tetravalent uranium by hydrogen gas. The pentavalent uranium is 
dissolved in a mixed fluoride melt. Results are presented which 
show that the hydrogen reduction is rate limited, possibly due to 
the dissociation of hydrogen molecules to yield active hydrogen 
atoms; and that by the application of platinum catalysts a 10- to 
100-fold increase in the reaction rate can be achieved 
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7741 Some reactions of neptunium hexafluoride. Peacock, 
R.D.; Edelstein, N. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). J. Inorg. Nucl. Chem.; 38: No. 4, 771-773(1976). 

Hydrolysis of neptunium hexafluoride in nearly anhydrous 
hydrogen fluoride solution yields a new oxide fluoride, NpOF,, 
which is isostructural with the trigonal form of UOF,. NpOF, is not 
oxidised to Np(VII) by KrF, in anhydrous HF solution. The 
exchange reaction between NpF, and BCI; leads initially to the for- 
mation of NpF,. NpF, combines with CsF at 25° to yield CsNpF,; 
in the presence of CIF; as solvent and at lower temperatures there 
is evidence for the possible formation of an unstable Np(VI) com- 
plex. 


7742 Moessbauer effect measurements in *’Np using the A- 
decay of *’U. Meeker, R.D.; Dunlap, B.D.; Cohen, D. (Argonne 
National Lab., Ill. (USA)). J. Phys. Chem. Solids; 37: No. 5, 551- 
553( 1976). 


svoistva veshchestv. Obzory. I. 


7743 Teplofizicheskie 
Teplofizicheskie svoistva geksaftoridov urana i  vol’frama. 
(Thermophysical properties of matter. Reviews. I. Thermophysical 
properties of hexafluorides of uranium and tungsten). Belyanin, 
V.S. Moscow; Inst. of High Temperatures (1976). 154p. 

This review contains information on the thermophysical pro- 
perties (molecular characteristics, thermodynamic properties, 
transport coefficients) of uranium and tungsten hexafluorides in 
solid, liquid, and vapor phases. Some data are included relating to 
solutions of those hexafluorides, their corrosion characteristics, 
and thermal stability. The review is compiled on the base of litera- 
ture published before 1974 and partly in 1974. 


7744 Thermochemistry of uranium compounds. VII. Solution 
calorimetry of a- and §-Na,UO,, standard enthalpy of formation of 
B-Na,UO,, and the enthalpy of the a to £ transition at 298.15 K. 
O'Hare, P.A.G.; Hoekstra, H.R.; Frederickson, D.R. (Argonne Na- 
tional Lab., Ill. (USA)). J. Chem. Thermodyn.; 8: No. 3, 255- 
258(Mar 1976). 

The enthalpies of reaction of a- and BNa,UO, with | mol 
dm~* HCl were found to be -(41260 +- 21) and -(44574 +- 28) 


“ calsub(th) mol-', respectively, at 298.15 K. Thus, the enthalpy dif- 


ference between the a- and f-compounds is (3314 +- 35) cal- 
sub(th) mol-', and AH%(8-Na,UO,, c, 298.15 K) = -(442.25 +- 
0.85 )kcalsub(th) mol™'. 


7745 Enthalpy increments for a- and B-Na,UO, and Cs,UO, 
by drop calorimetry. The enthalpy of the a to £§ transition in 
Na,UQ,. Fredrickson, D.R.; O'Hare, P.A.G. (Argonne National 
_ Ill. (USA)). J. Chem. Thermodyn.; 8: No. 4, 353-360(Apr 
1976). 

A high-precision drop-calorimetric system has been used to 
measure the enthalpies (relative to 298.15 K) of a-and B-Na,UO, 
to 1300 K, and of Cs,UO, to 1100 K. In the range 298 to 1193 K 
the enthalpy increments for a-Na,UO, can be represented by the 
equation: HT) - H%298.15 K) = [38.8476(T/K) + 3.09342 x 
10-9(T/K)*+ 5.01109 x 105(T/K)~' - 13538.12] calsub(th) mol™'. 
In the range 1193 to 1300 K the enthalpy increments of B-N a,UO, 
can be represented by: H°(T) - H°(298.15 K) [53.69844(T/K) - 
23824.88] calsub(th) mol™'. Enthalpy increments for Cs,UO, are 
represented over the temperature range 298 to 1100 K by: HT) - 
H%298.15 K) = [39.4076(T/K) + 2.03432 x 10-%T/K)? + 
3.65323 x 105(T/K)~' - 13155.51] calsub(th) mol-'. Values of 
C*sub(p)(T), (HT) -H%™298.15 K)], ST), and [G%T) - 
H%(298.15 K)]/T are tabulated. For the a to 8 transition in 
Na,UQ,, a value of A Hsub(tr) = 5.9 kcalsub(th) mol at 1193 K 
has been deduced. 


7746 Cesium uranate, Cs,UO,: heat capacity and entropy 
from 5 to 350 K and standard Gibbs energy of formation at 298.15 
K. Osborne, D.W.; Brietic, P.A.; Hoekstra, H.R.; Flotow, H.E. 
(Argonne National Lab., Ill. (USA)). J. Chem. Thermodyn.; 8: No. 
4, 361-365(Apr 1976). 

The heat capacity of a sample of very pure Cs,UO, was 
determined from 5 to 350°K by adiabatic calorimetry. No unusual 
thermal behavior was observed. The following thermodynamic 
results for Cs,UO, were obtained: heat capacity at constant pres- 
sure: C*sub(p)(298.15 K) (152.76 +- 0.31) J K~' mol™'; entropy: 
$298.15 K) = (219.66 +- 44) J K-' mol"; [H%(298. 15 K) - 
H%O)} = (30815 +- 62) J mol; [G°(298.15 K) - H%O))/298.15 
K = -(116.31 +- 0.23) J K~' mol-'. The enthalpy of formation of 
Cs,UQ, recently reported by O’Hare and Hoekstra and the entro- 
pies of Cs,UO,, Cs, U, and O, were used to calculate the standard 
Gibbs energy of formation: A G®sub(f)(Cs,UO,, c, 298.15 K) - 
(1774.8 +- 3.6) kJ mol™'. 


7747 Proposed experiment to corroborate the existence of su- 
perheavy element 116 in nature. Wolke, R.L. (Wherrett Laborato- 
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of Nuclear Sane ag Department of Chemistry, University of 
ittsburgh, Pittsburgh, — 15260). Phys. Rev. Lett.; 37: 
No. 16, 1098-11 8 Oct 1976). 

An experiment is proposed by which element 116 might be 
detected in nature with equal or greater sensitivity than quoted in 
the recent report of its possible discovery. The experiment depends 
on biological concentration by marine organisms, followed by 
radio-chemical concentration and proton-induced x-ray spectro- 
scopic analysis. (AIP) 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 6643, 7712, 7718 


7748 (ERDA-tr—164) Part 2. Information on the production 
of radionuclides. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). 1973. Translation by I.A. Leonard of 
French report. 5p. Dep. NTIS $3.50. 

The decision made in 1972 to s work on fission product 
recovery and the "Cs line in shop Elan II B in the Hague is men- 
tioned. Activities and developments of CEA in radioactive sources, 
radiopharmaceuticals, medical analysis (radioimmunological 
method), and labeled molecules are described. (DLC) 


7749 (ERDA-tr—164) Part 2. Information on the production 
of radionuclides. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Radioelements). Jul 1976. 
a by LA. Leonard of French report. 5p. Dep. NTIS 
Production of radionuclides for use as radiation sources, 
preparation of radiopharmaceuticals, medical analysis, and 
preparation of labelled molecules is summarized. (JSR) 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 7462 


ENGINEERING 


GENERAL ENGINEERING 


7750 (BDX—613-1604) bilities for miniature 
precision 2. Gillespie, L.K. (Bendix Corp., Kansas City, Mo. 
(USA)). Sep 1976. Contract E(29-1)-613. 97p. P. NTIS $5.00. 
A study was initiated to determine which of 24 major 
deburring processes are applicable to the production of miniature 
precision metal components. Component parts of small precision 
mechanisms typically require near-sharp edges to assure reliable 
operation. A burr-free condition also is needed to minimize the 
possibility of the mechanism jamming in the event that burrs 
should break loose during operation. In the past, the reliable 
removal of machining burrs and the protection of the near-sharp 
=—4 es have dictated that deburring be performed only by 
; This method is inherently time-consuming and operator-vari- 
able. S ifically, the study sought to determine the manner in 
which the burr size affects the operating parameters of each debur- 
ring process, and the extent to which part size, surface finish, and 
edge radii are influenced by the various processes. Tests were per- 
formed on thirteen of the more promising processes. Of these, six 
were studied extensively, and reports on the individual investiga- 
tions were published. A summary is given of the data that were ob- 
tained from tests which involved 30,000 measurements, a study of 
published literature, and discussions with hundreds of vendors and 
users of deburring equipment. The data presented describe the 
mechanism by which each process rates, define its uses and 
limitations, and provide the best possible estimate of its quantita- 
tive effects. This information can be used in the selection of a 
deburring process to meet specific part requirements. As a result 
of this investigation, the conclusion was reached that burrs having 
a major dimension of less than 25.4 ym (0.001 inch) can be 
removed by almost -” process without adverse effects on part 
dimensions or surface finish. 


7751 (UCRL—78697) Applications of diamond turning to in- 
frared systems. Johnson, F.E.; Saito, T.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1976. Contract W- 
7405-Eng-48. 8p. (CONF-760832— 19). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San 
California, United States of America (USA) (23 Aug 1976). 

Diamond turning is immediate! _———_ to the fabrica- 
tion of infrared ical components presently available 


machines can meet the reduced absolute accuracies required at 10 
micrometers. An initial survey of infrared sensor p s at the 
Honeywell Radiation Center was conducted to ict the near 
term and future demand for diamond turned optical components. 
Not only does the fabrication process promise significant cost 
savings as compared to conventional lapping and polishing 
methods, but, as in the case of aspheric lenses, wider applications 
are also sought to reduce weight and space requirements. In addi- 
tion, broader usage of diamond turned aspherics reduces total 
parts count and assembly and alignment time, provided proper 
tools and test equipment are employed. The potential cost savings 
of diamond toned vs conventionally-fabricated optics are sum- 
marized for contracts at the Radiation Center. The savings were 
calculated by subtracting the difference in fabrication costs and 
multiplyin by the number of items expected to be produced into 
the mid-1980's. Technical fall-out potential of the diamond turning 
process is also noted in the apparent ability of a coated sample to 
pass a 24-hour salt fog test. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 6728, 7196, 7212, 7213, 7214, 
7215, 8038, 8889 


7752 (BDX—613-1482) Fixturing and handling of miniature 
components. Gillespie, L.K. (Bendix Corp., Kansas City, Mo. 
(USA)). Sep 1976. Contract E(29-1)-613. 40p. Dep. NTIS $4.00. 

The fixturing, clamping, and handling of miniature precision 
parts during manufacture are often time-consuming and therefore 
expensive. In a study of 30 approaches to these operations, the use 
of a tooling boss which is later machined away was found to have 
widespread application in preventing part damage and eliminating 
many of the other problems encountered. Pencil-type magnets with 
built-in release mechanisms also have alleviated some of the han- 
dling problems. 


7753 (BDX—613-1531(Rev.)) Fracture mechanics testing 
cal . Ulitchny, M.G. (Bendix -~, Kansas City, Mo 
(USA)). Sep 1976. Contract E(29-1)-613. 16p. Dep. NTIS $3.50 

A fracture mechanics testing facility is described. Included 
is the capability to perform fracture toughness (both static and 
dynamic), fatigue, J-integral, and notch sensitivity tests. 


7754 (BDX—613-1533) Closed circuit television welding 
a Darner, G.S. (Bendix Corp., Kansas City, Mo. 
(USA)). Sep 1976. Contract E(29-1)-613. 13p. Dep. NTIS $3.50. 

Closed circuit television (CCTV) weld targeting systems 
were developed to provide accurate and repeatable positioning of 
the electrode of an electronic arc welder with respect to the parts 
being joined. A sliding mirror electrode holder was developed for 
use with closed circuit television equipment on existing weld fixtur- 
ing. A complete motorized CCTV weld alignment system was 
developed to provide weld targeting for even the most critical posi- 
tioning requirements. 


7755 (BDX—613-1559) Deburring by centrifugal barrel tum- 
bling. Gillespie, L.K. (Bendix a Kansas City, Mo. (USA)). 
Aug 1976. Contract E(29-1)-613. 82p. Dep. NTIS $5.00. 

The reliability of small precision mechanisms greatly de- 
pends u the production of burr-free, sharp-edged parts. Cen- 
—— 1 finishing (Harperizing) is one of the few processes 
capable of producing these conditions. Burrs less than 0.001-in. 
thick by 0.001-in. high (25.4 x 25.4 ym) can be removed from 
303 Se stainless steel, 1018 steel, and 6061-T6 aluminum with 
dimensional changes in the order of 0.0001-in. (2.54 wm) and final 
edge radii of 0.003 in. (76.2 ym). These conditions can be 
produced in batch lots in 20 minutes or less. Surface finishes can 
be reduced from 45 to 25 or 35 microinches (1.15 to 0.68 or 0.89 
pm), with 60-minute cycle times. Stock losses appear to be re- 
peatable within +-0.00006 in. (1.524 gum). Very small parts 
receive less action than parts 0.5 in. (12.7 mm) in dia. 


7756 (SAND— 76-0067) Transmission of high f data 
from rocket sleds screen boxes. Preston, D.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Aug 1976. Contract E(29- 
1)-789. 16p. Dep. NTIS $3.50. 

Hi impact testing is a branch of environmental 
testing that lends itself well to the use of rocket sleds. van tae 
of impact testing are commonly used. The first method, s 
im testing, consists of accelerating the test item to the desired 
velocity and impacting it into a stationary target. The second 
method, called turnaround testing, consists of propelling the target 
into a stationary unit. In order to utilize the advan of standard 
testing, it is necessary to be able to record high frequency data 
from the impact by communicating with the test item carried on 
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the sled. The screen box technique works so well in the classical 
e that it was decided to modify the “— slightly and in- 
vestigate the possibility of transmitting ~~ frequency data 
nerated on the rocket sled through screen boxes to a ground- 
Based recording station located near the track. In order to in- 
vestigate the above uncertainties, several rocket sled tests were 
conducted. Based on the tests and a vast log of past experience 
using screen boxes to supply electrical communication with rocket 
sleds traveling at velocities up to Mach 3.5 and three highly suc- 
cessful high frequency data tests at speeds near Mach 5, it is be- 
lieved that high frequency data generated during a rocket sled im- 
pact of any bee nge | achievable at Sandia can be transmitted to 
recording stations through a conventional rocket sled screen box 
system. It has been shown that the presence of a rocket sled travel- 
ing at hypersonic velocities through a screen box does not oes. 
distort, or otherwise alter data being transmitted through the 
screen box. Additionally, no dropouts or loss of signal of any type 
was in evidence while using screen boxes as data links. 


7757 (UCID—17268) Preliminary user's manuals for 
DYNA3D and DYNAP (nonlinear dynamic analysis of solids in 
three dimensions). Hallquist, J.O. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1976. Contract W-7405- 
Eng-48. Leg Dep. NTIS $4.50. 

DYNA3D is an explicit three-dimensional finite element 
code for analyzing the large deformation dynamic response of 
solids. Elastic-plastic and hyperelastic material behavior can be 
modeled. A contact-impact algorithm permits gaps and sliding 
along material interfaces. By a specialization of this algorithm such 
interfaces can be rigidly tied to admit variable zoning without the 
need of transition regions. In the near future a report will be 
released that will document the theory in considerable detail. Post- 
processors for DYNA3D include SAMPPD for plotting deformed 
shapes and stress contours and DYNAP for plotting time histories 
of up to 9 quantities per node and 72 quantities per element. 
SAMPPD and DYNAP read the same set of familied binary files 
which are generated by DYNA3D. 


7758 (UCRL— 13663) Spreading, surface characteristics, and 
reg decay of high speed water jets. Final report. Amano, R:S.; 
randt, H. (California Univ., Berkeley (USA). Dept. of Mechani- 
cal Engineering). Sep 1975. Contract W-7405-Eng-48-6684005. 
92p. Dep. NTIS $5.00. 
As part of research efforts to develop the technology to util- 
ize high-speed water jets in the cutting of geologic formations at a 
rapid rate and at minimum cost, an examination of water jet struc- 
ture and flow was undertaken. To study jet cutting properly, it was 
necessary to investigate such parameters as the spreading of the 
jet, the pressure fluctuations as a function of radial distance when 
the jet impinges on a flat surface, the growth of surface 
disturbances and the effect of nozzle design and upstream pressure 
on these parameters. The surface instabilities and spreading of 
water jets flowing from 1, 2, and 3 mm nozzles were udied. ‘The 
nozzles consisted of a tapered section of 17 degrees that was 
joined to cylindrical sections of different lengths. The water pres- 
sure upstream of the nozzles ranged from about 30 MN/m? to 100 
MN/m? thereby giving jets flowing with velocities relative to air in 
both the subsonic and supersonic regimes. A laser with a 30 
nanosecond pulse was used to illuminate the jet. Because of the 
short duration of the light pulse, it was possible to obtain extreme- 
p, detailed photographic records of the jet surface structure. The 
‘orce exerted by the jets on a s held perpendicular to the jet 
axis was studied with a load cell with strain gages while the pres- 
sure fluctuations and time averaged pressure distributions in the jet 
radial direction were studied with a pressure sensitive transducer. 
Procedures for calculating jet surface configuration are described. 
The growth of ——s observed jet surface disturbances 
were compared with theory. (LCL) 


7759 NASA Tech Briefs. NASA Tech Briefs; 1: No. 1, 
150(Spr 1976). 

"NASA Tech Briefs’ is a quarterly publication that an- 
nounces innovations in materials, devices, and processes developed 
by the National Aeronautics and Space Administration that have 
e— applications in other public endeavors as well as private 

usinesses. The fields covered include electronic components and 
circuits, electronic systems, physical sciences, materials, life 
sciences, mechanics, machinery, fabrication technology, and 
mathematics and information sciences. (TFD) 


7760 Set-up and operational experience with a new diffusion 
welding equipment. Haufler, G.; Mayer, H.G. (Stuttgart Univ. (TH) 
(F.R. =o Inst. fuer Kernenergetik ). P 101-105 of In Ent- 
wicklungsstand und Anwendungsmocglich eiten neuzeitlicher 
Schweiss-, Loet- und Prueftechnologien. Vortraege des Kolloqui- 
ums am |. und 2. Dezember 1975 in Juelich. Duesseldorf, F.R. 
=” Deutscher Verlag fuer Schweisstechnik (1975). (In Ger- 
man 
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From Colloquium on the status and ible applications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 


8 figs.; 5 refs. 

A diffusion welding equipment with a view to multiple ap- 
plicability was conceived, erected and put into operation; it has 
proved to be efficient and flexible according to the experiences 
gained in the acceptance tests and in practical operation. Pressing 
equipment, generator, and vacuum system are designed for the 
mastering of various welding problems and possess sufficient 
reserve sources of power. The possibilities for later expansion of 
the vacuum and measuring equipment are left open. 


7761 Device for locating and/or obturating leaky tubes in 
heat-exchangers. Faure, J.P.; Michot, G. (to Commissariat a 
l’Energie poo US Patent 3,964,293. 22 Jun 1976. Priority 
date 8 Jul 1974, France. 8p. 

A device is described for obturating leaky tubes in heat 
exchangers, characterized in that it comprises a sleeve adapted to 
be sealingly mounted in an orifice, or port, of the upper wall of 
said heat-exchanger, a vertical stem provided, at the lower end 
thereof, with an arm of variable length at right angles to said stem, 
the free end of said arm being integral with an assembly carrying a 
deformable capsule with a vertical axis adapted to penetrate into 
one of said tubes and to obturate said tube after having been 
deformed, means integral with said assembly adapted to deform 
said capsule, means for dissociating said capsule from said as- 
sembly, means for carrying said arm to rotate about the vertical 
axis of said stem, means for vertically moving said arm and means 
for varying the length of said arm. 


7762 Thermal analysis of some subterrene penetrators. Fisher, 
H.N. (Los Alamos Scientific Lab., NM). J. Heat Transfer; 98: No. 
3, 485-490( Aug 1976). 

From ASME Winter annual meeting; Houston, TX, USA 
(30 Nov 1975). 

Various types of rock melting drills have been designed at 
Los Alamos. These have included density consolidating penetrators 
up to 90 mm in diameter of varying configurations. A number of 
these consolidators have been tested in loams, alluvium, and tuff. 
Extruders up to 87 mm in diameter designed for an improved ad- 
vance rate have been used in alluvium and basalt. The results of 
thermal analyses of some of these existing penetrators under condi- 
tions of constant advance rate in tuff, alluvium, and basalt are 
presented. The basic finite element heat conduction code (AYER) 
used in the calculations is briefly reviewed along with the methods 
of including radiation, temperature dependent material properties, 
and power generation. The internal temperature distribution, 
power requirements, and ible advance rates are determined for 
various consolidating and extruding penetrators. The effects of 
rock properties, penetrator configuration, and thermal limitations 
on the advance rate are considered. Heater designs and the use of 
heat pipes in specific designs are discussed. A comparison with ex- 
perimental test data is made where possible. 


7763 Fluidized bed regeneration of carbon-contaminated 
catalysts using gas discharge nozzles of specific dimensions. Parker, 
W.A.; Gwyn, J.E.; McCullough, G.R. (to Shell Oil Co.). US Patent 
3,974,091. 10 Aug 1976. Filed date 2 May 1975. 14p. 

A fluidized bed method for regeneration of carbon-con- 
taminated catalysts, such as cracking catalysts, is described. The 
method requires at least a portion of the oxygen-containing gas 
needed for fluidization and burn-off of carbon deposits to be in- 
troduced as a separate stream into the dense phase of the fluidized 
catalyst, contained in the regeneration chamber, by means of a 

lurality of gas discharge nozzles. The nozzles are affixed to at 
least one manifold member substantially horizontally disposed at 
the lower end of the regeneration chamber. Catalyst attrition is 
reduced and backflow of catalyst particles into the nozzles is 
minimized by utilizing gas discharges which are restricted in inter- 
nal cross-sectional area in their upstream portion connected to the 
manifold member and expanded in the internal cross-sectional area 
of their downstream portion. 


7764 Method and device for electromagnetic pumping by con- 
duction of liquid metals having low electrical conductivity. Le Frere, 
J.P. (to Groupement pour les Activities Atomiques et Avancees 
"GAAA"’). Patent 3,973,878. 10 Aug 1976. Priority date 21 
Feb 1974, France. 8p. 

The invention is related to a method for pumping of liquid 
metals having a low electrical a To lower the resistance 
of the conductive spire containing liquid metal to be pumped, a 
tape formed by a conductive metal such as copper or nickel is in- 
serted in that spire. The tape is interrupted at the level of the air 
gap of the main magnetic circuit at least when the conductive spire 
passes through that air gap. 
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CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 6939, 6940, 6941, 6942, 6943, 
6944, 6945, 6946, 6947, 6948, 6949, 7418, 7637, 7638, 7887, 
7888, 7891, 7893, 7894, 7895, 7897, 7899, 8345, 8346, 8714, 
8847, 8848, 8851, 8852, 8853, 8854, 8855 


7765 (LBL—5461) Computer model for noise in the dc 
Squid. Tesche, C.D.; Clarke, J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1976. Contract W-7405-Eng-48. 
4p. (CONF-760829—31). Dep. S $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A a geome] model for the dc SQUID is described which 
predicts signal and noise as a function of various SQUID parame- 
ters. Differential equations for the voltage across the SQUID in- 
cluding the Johnson noise in the shunted junctions are integrated 
stepwise in time. 


7766 (LBL—5462) Thin-film dc Squid gradiometer. Donald- 
son, G.B.; Ketchen, M.B.; Goubeau, W.M.; Clarke, J. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1976. Con- 
tract W-7405-Eng-48. 4p. (CONF-760829—32). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A thin-film dc SQUID gradiometer has been fabricated ona 
single planar substrate. The superconducting pick-up loops consist 
of a lead strip in the form of a 48 x 16 mm rectangle with a niobi- 
um strip bisecting the rectangle. A tunnel junction dc SQUID is 
symmetrically located on the niobium strip. If there is a spatial 
gradient in the magnetic field applied to the gradiometer so that 
the magnetic fluxes threading the two pick-up loops differ, a super- 
current is induced in the niobium strip that is detected by the 
SQUID. The noise power spectrum of the SQUID is white down to 
a frequency of about 5 x 10-* Hz with a rms flux noise of 8 x 1075 
phi, Hz/sup —1/2/, corresponding to a gradient sensitivity of 2 x 
10-"G cm™ Hz/sup -1/2/. 


7767 High frequency Josephson effect and Riedel anomaly at 

the gap frequency. Thome, H.; Couder, Y. (Ecole Normale Su- 

perieure, 75 - Paris (France). Groupe de re des Solides). pp 
ol. 


156-159 of In Low temperature physics. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics, Otaniemi, Finland (14 Aug 1975). 

Photon-assisted tunnelling as well as a.c. Josephson effect in 
superconducting diodes have already been widely studied. The aim 
of this experiment is to investigate both effects for microwave 
energies hy comparable to 2A), the gap energy. In this frequency 
range, it is shown that the Riedel anomaly becomes a dominant 
factor of the Josephson steps amplitude. 


7768 UHF SQUID gradiometer for biomagnetic measure- 
ments. Ahopelto, J.; Karp, P.J.; Katila, T.E.; Lukander, R.,; 
Maekipaeae, P. (Helsinki Univ. of Technology, Otaniemi 
(Finland). Dept. of Technical Physics). 262-265 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Several biomagnetic measurements require sensitivities as 
high as 10-"* T/./Hz in the frequency band from almost DC to 
100 Hz, typically. At these low frequencies SQUID is today the 
most sensitive known magnetometer. The suppression of uniform 
external magnetic noise fields can be achieved by gradiometric 
measurement technique, if the measurement site is properly 
chosen. Even better suppression can be obtained by a second 
derivative meter. With a conventional 20 MHz SQUID gradiometer 
constructed earlier systematic biomagnetic investigations have 
been performed in an unshielded environment. The sensitivity of 
this apparatus was not, however, sufficient e.g. for accurate mea- 
surement of the foetal magnetocardiograms or of the brain's mag- 
netic field, although both fields could be observed. To enhance the 
sensitivity a new UHF system was built. 


7769 NMR thermometry: checks on metallic 
samples. Avenel, O.; Bernier, . Bloyet, D.; Piejus, P.; 
Varoquaux, E.; Vibet, C. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique du So- 
lide et de Resonance nese PP. 64-67 of In tempera- 
oe poeeee. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 
F 


rom 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The recent advances in en precision NMR electronics 

during the past years have establi nuclear magnetic resonance 


thermometry as a respectable technique for measuring tempera- 
tures from 2 K to below | mK in a very accurate manner if suita- 
ble samples are used. In particular, magnetic impurities in metal 
affect in a sizeable way the relaxation rates of the host material. 
Further consideration to this restriction is given here and various 
studies made on several samples of different rather than pure 
metals aluminium, copper, and platinum are described. 


7770 Experimental results on temperature and magnetic field 
of light induced Josephson current. Barone, A.; Russo, 
M. (Consiglio Nazionale delle Ricerche, Arco Felice (Italy). Lab. 
di Cibernetica); Paterno, G. (Comitato Nazionale per |’Energia 
Nucleare, Frascati (Italy). Laboratori Nazionali di Frascati); 
Vaglio, R. (Salerno Univ. (Italy). Istituto de Fisica). pp 88-91 of In 
Low temperature a. Vol. IV. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Recently experimental results on the light sensitive 
behaviour of Pb-CdS-In tunnel junctions have been reported. In 
these structures light induced Josephson effect through semicon- 
ductor barrier thickness up to 750 A has been observed. This 
behaviour should be connected to the peculiar shape of the barrier 
which, after the light exposure, is essentially confined to the Pb- 
CdS interface. This circumstance allows the possibility of makin 
eager free barriers without the oxidation step which is require 

y other structures. Furthermore these junctions have shown better 
os of life-time and thermal cyclability. The interest has 
en concentrated toward the extension of experimental investiga- 
tions on these structures including temperature and magnetic field 
dependence of the Josephson current. All the junctions considered 
in these experiments did not exhibit zero voltage current in dark 
conditions. 


7771 Superconducting accelerometer for use in gravity wave 
experiment. Blair, D.G.; Bernat, T.P.; Hamilton, W.O. (Louisiana 
State Univ., Baton Rouge (USA). Dept. of Physics and Astrono- 
my). pp 254-257 of In Low temperature physics. Vol. IV. Krusius, 
M.; Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Accelerometers for measuring small vibrations in gravita- 
tional radiation detectors are currently being developed by several 
groups. All involve measuring the relative motion between the an- 
tenna and an effectively inertial test mass. Relative displacements 
are sensed as changes in an inductance or capacitance. At LSU an 
AC technique is being used whereby a fixed capacitor and a modu- 
lated inductor are resonated in a high-Q LC circuit. The inductor 
is modulated by the proximity of the inertial test mass. The circuit 
is driven near resonance by a very stable quartz crystal oscillator. 
Changes in inductance alter the resonant frequency, so changing 
the impedance and phase shift across the circuit. 


7772 Preliminary measurements with a 4 K _ gravitational 
wave antenna. Boughn, S.P.; McAshan, M.S.; Paik, H.J.; Taber, 
R.C.; Fairbank, W.M.; Giffard, R.P. (Stanford Univ., Calif. (USA). 
Dept. of Physics). pp 246-250 of In Low temperature physics. Vol. 
IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The behavior of a small resonant gravitational wave antenna 
cooled to 4 K has been measured. This antenna is the age pe 
for a much larger system designed to be cooled eventually below 
10 mK. Noise levels have been observed in the fundamental 
mechanical mode of the antenna corresponding to temperatures 
below 50 K. The antenna is a 680 kg cylindrical bar of aluminum 
clad with a layer of 0.38 mm thick niobium-titanium. It is levitated 
on a magnetic field of 0.2 T provided by a set of curved supercon- 
ducting coils. The helium tank is suspended by low resonant- 
frequency springs and acoustic isolation stacks constructed of al- 
ternate layers of rubber and iron. This suspension is mechanically 
independent of the rest of the cryostat. Measurements have shown 
that the magnetic levitation stage provides a further vibration at- 
tenuation in excess of 50 dB at the frequency of the antenna 
mode. When levitated at an an pressure of 0.01 Pa the 
energy decay time for the fundamental bar mode at 1312 Hz has 
been measured to be 40 s. This corresponds to a Q of 3.3 x 10°. 
For the experiments to be described the bar carries at one end an 
acceleration transducer, operating in a non-resonant mode. 


7773 SQUID system for detecting evoked magnetic fields of 
the human brain. Brenner, D.; Williamson, S.J. (New York Univ., 
N.Y. (USA). Dept. of Physics); Kaufman, L. (New York Univ., 
N.Y. (USA)). pp v.4 p.266-269 of In Low temperature physics. 
Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amste: , The Nether- 
lands; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Magnetic field variations from the human brain produced by 
visual stimulation in a normal laboratory setting without the use of 

tic shielding have been observed. The results demonstrate 
the feasibility of this technique in brain research and other areas 
involving the measurement of small magnetic fields from local 
sources in the presence of a large noise background. 


7774 Thin-film Josephson tunnel with niobium elec- 
trodes. Broom, R.F.; Jaggi, R.; Laibowitz, R.B.; Mohr, Th.O.; 
Walter, W. (IBM Research Lab., Zurich (Switzerland)). RP 172- 
175 of In Low temperature popes. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Josephson tunnel junctions based on Nb for the lower elec- 
trode and Pb as a counter electrode, have been extensively 
described in recent years. However, relatively little has been 
published on all Nb thin-film structures although this system is of 
interest because of the superior chemical and mechanical stabilit 
of Nb films in comparison to Pb. Some results are described on all 
Nb tunnel junctions (Nb/Nb), making comparison where relevant 
with Nb junctions having Pb counter electrodes. 


7775 Generating ultra-low magnetic field regions with super- 
conducting shields and their use with a sensitive magnetic b= ac 
detector. Cabrera, B. (Stanford Univ., Calif. (USA). Dept. of 
Physics). pp 270-273 of In Low temperature physics. Vol. IV. 
oN ; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A technique has been developed for generating ultra-low 
magnetic field regions (below 10~* G - the approximate lower limit 
of conventional 4-metal shields). Several 10 and 20 cm dia shields 
have been obtained with absolute fields below 10-* G over at least 
sixty centimeters along their axes. This limit corresponds to the 
present absolute sensitivity of the SQUID magnetometer, although 
the differential sensitivity is in excess of 10-* G. Contaminant 
fields associated with the cryogenic construction materials around 
the flip coil reduce the absolute sensitivity. Modifications now in 
progress will provide at least a one order of magnitude improve- 
ment. 


7776 Vibrating sample superconducting magnetometer. Cer- 

donio, M.; Cosmelli, C.; Mogno, F.; Romani, G.L. (Rome Univ. 

(Italy). Istituto di Fisica). pp 258-261 of In Low temperature 
hysics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A superconducting susceptometer has been developed 
which resolves about 1% of the diamagnetism of water in the ran 
between 4 and 300°K. Basically the instrument measures the 
change in a flux when the sample is moved between two 
astatic coils. The whole magnetic circuit is superconducting: the 
magnet for the applied field, the dc transformer of which the 
astatic coils are part, the superconducting quantum interference 
magnetometer (SQUID), etc. 


777 Crystal shape effect on Co ma-ray anisotropy ther- 
ee. Chandra, G.; Radhakrishnan, T.S. (Tata Inst. of Funda- 
mental Research, Bombay (India)). pp 41-43 of In Low tempera- 
— Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A single crystal of hcp cobalt is widely used for ultra low 
temperature thermometry as no external magnetic field is required 
for orienting the magnetic domains which are spontaneously 
aligned along c-axis due to ae uniaxial magnetoc line 
anisotropy, and nuclei are alig along c-axis upon cooling the 
crystal to sufficiently low temperature (T<80mK). 


7778 Unbiased Josephson junction microwave parametric 
down-converter. Chiao, R.V.; Feldman, M.J.; Parrish, P.T. 
(California Univ., Berkeley (USA). Por of Physics). 196-197 
of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The SUPARAMP discu previously can be used in a 
mode commonly referred to as down conversion. Incident radia- 
tion at a frequency w, can be converted with gain into radiation at 
a much lower frequency @, such that 2a =w,+w,. There are a 
number of important advantages to this mode. It eliminates the 
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need for a circulator at the higher frequency w,. The need for a 
mixer as a second s down converter is also eliminated. Hence 
the requirement for a high power source as a local oscillator at the 
higher frequency w, is removed. Only a very low power source is 
required as a pump at eguetey @». These considerations are 
especially important in the millimeter and submillimeter bands. 


7779 Analogue computer simulation of the phase-locked, col- 
lectively driven state in ro dimensional Josephson arrays. 
Clark, T.D.; Lindelof, P.E. (Copenhagen Univ. (Denmark). H.C. 
Oersted Inst.). pp 218-221 of In Low temperature physics. Vol. IV. 
a M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1 ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Small 2-D arrays of Josephson junctions apparently can 
synchronize to an applied microwave field (angular frequency w) 
so that the voltage drop at each junction across the array equals 
hw/47e. The resistively shunted Josephson junction model has 
been used to make an analogue simulation of such a network. 


7780 An improved dc SQUID. Clarke, J.; Goubau, W.M.; 
Ketchen, M.B. (California Univ., Berkeley (USA). Dept. of 
Physics). pp 214-217 of In Low temperature physics. Vol. IV. 
— M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Cylindrical thin film dc SQUIDS that make use of resistively 
shunted Nb-NbOx-Pb tunnel junctions have been constructed and 
tested. These junctions are very robust: the SQUIDs can be ther- 
mally cycled repeatedly and stored at room temperature indefinite- 
ly. The weak temperature dependence of the critical current allows 
SQUID operation at any temperature below about 6°K. The resolu- 
tion is typically 4x10™* phip /\/Hz above 2x10~* Hz; at lower 
frequencies the noise power spectrum is 1/f. The long-term drift is 
less than 2x10~5phi,/hr. The 1/f noise and drift are lower than any 
values reported for other types of SQUIDs. 


7781 Superconducting transition edge bolometer. Clarke, J.; 
Hoffer, G.T.; Richards, P.L.; Yeh, N.-H. (California Univ., 
Berkeley (USA). Dept. of Physics). pp 226-229 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Liquid helium temperature bolometers are widely used as 
detectors of broadband infrared and far-infrared radiation. 
Although most presently-used bolometers are made from semicon- 
ductors, superconducting bolometers, operated on the resistive 
transition, have been studied for many years. Previous supercon- 
ducting bolometers suffered from appreciable excess low-frequency 
noise. The recent discovery that this low frequency noise can be 
greatly reduced if the film is strongly thermally coupled to its sub- 
strate has re-opened the possibility of making very sensitive super- 
conducting bolometers. A superconducting bolometer which is 
designed around an Al transition-edge thermometer on a sapphire 
substrate is briefly described. 


7782 Weak superconductivity niobium microbridges. Crozat, 
P.; Gourrier, S.; Bouchon, D.; Adde, R. (Paris-11 Univ., 91 - Orsay 
(France). Inst. d’Electronique Fondamentale). pp 206-209 of In 
Low temperature pe. Vol. IV. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Niobium superconducting microbridges have been realized 
using an ion bombardment technique with a 90 keV argon ion 
beam. The properties of bridges with 0.6 » width and variable 
length realized with 500 A thick niobium films have been studied. 


7783 Flux flow effects in a very large Dayem bridge. 
Desmons, J.Y.; Martin, M.; Thomas, D.G.; Moriamez, M.; Le Ray, 
M. (Laboratoires d’Opto-Acousto-Electronique et 
d’Hydrodynamique Superfluide, 59326 - Centre Universitaire de 
Valenciennes, France). pp 198-201 of In Low temperature physics. 
Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Hol- 
land (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
wae revious work, h oe have been detected using a 
very em bridge of tin (width w = 15 to 30 wm). The 
chasunedatien of this , a ne are: the height of the a 
voltage pulses versus bias vol has an averaged similar to 
a bolometric detection, but exhibits also clearly several plateaus. It 
was concluded that there is a synchronisation between the hyper- 
sound frequency related to a flux flow occuring on the two sides of 
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a normal region. This work studies the characteristics of this 

idge without hypersound. The curve of the bridge resistance ver- 
sus Isub( DC) has two different parts: Above a fixed resistance 
R, for each bridge, a ‘high current’ behaviour occurs; 
below R, a ‘low current’ behaviour concerns the constricted part 
of the bridge. 


7784 Critical current and ID operation of films. 
Deutscher, G.; Gershenson, M.; Alterovitz, S.; Rosenbaum, R. (Tel 
Aviv Univ. (Israel). Dept. of Physics and Astronomy). pp 168-171 
of In Low popehen 2 ics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds.). Amste No “fiolland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
The range of operation of common thin film SQUIDS is 
severely limited due to the high critical current density of usual su- 
rconductors. Orders of magnitudes are as follows: thin film 
UIDS with cross sections of the order of 10-* cm? will typicall 
operate only within 50 to 100 mK from T/subc/. Since muc 
smaller cross sections are difficult to achieve, other geometries 
such as the Notary’s proximity effect bridge have been proposed to 
reduce the critical current density. heater solution is proposed: 
the use of low critical current density granular superconducting 
films. The critical current of granular AI-Al,O, thin film bridges of 
SS) 8 See ae 10 wm to 20 um in width has been 
measured. 


7785 New effects observed in the d ical behaviour of wide 
S-N-S junctions in series. Dupart, J.M.; Baixeras, J. (Paris-6 Univ., 
92 - Fontenay-aux-Roses (France). Lab. de Genie Electrique). pp 
132-135 of In Low temperature physics. Vol. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Microbridges and wide S-N-S or S-I-S junctions are charac- 
terized by the motion of vortices in the barrier, i.e. ‘flux flow’. The 
magnetic state of the junction is very important in determining 
voltage-current (V-I) characteristics and so must be well specified. 
Some new features observed experimentally at 4.2 K on wide S-N- 
S junctions in the two component Pb-Sn lamellar eutectic alloy are 
reported. On samples of about a hundred junctions in series, the 
magnetic behaviour of the Josephson current and the resistive state 
of the junctions have been investigated. The normal barrier 
thickness is the two thirds of the eutectic period which may be 
varied between 1.5 ym and 12 um. 


7786 Compact dilution ig Ehnholm, G.J.; Soini, 
J.K. (Helsinki Univ. (Finland). Research Inst. for Theoretical 
ics). pp 21-24 of In Low temperature physics. Vol. IV. 

; Vuorio, M. (eds.). Amsterdam; North-Holland 


. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

For many types of —s a fast and simple dilution 
refrigerator is often desired. These features, however, should not 
be obtained by sacrifices in the cooling power or in the lowest at- 
tainable temperature. The small refrigerator described is built with 
these considerations in mind. 


7787 Thin film IDs using superconducting tunnel junc- 
tions. Ehnholm, G.J.; Soini, J.K.; Wiik, T. (Helsinki Univ. of 
Technology, Otaniemi (Finland )). pp 234-237 of In Low tempera- 
ture Jy . Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Vacuum ited superconducting tunnel junctions are at- 
mantve Cs suaipnren Saree oer Se renee an cee oe 
produce. SQUIDs have been made by depositing a Nb-Nb oxide-Pb 
ee en eas tie oe a0 talks det coumine be 

UIDs work well at 20 MHz: above 200 MHz their operation is 
hampered by the junction capacitance. 


7788 Structures of the SQUID curve due to the 
current phase relation of the weak Erne, S.N.; Hahlbohm, 
H.D.; Luebbig, H. (Phys.-Techn. Bundesanstalt Braunschweig und 
Berlin, D 1000 Berlin 10, Federal —s of Germany). 136- 
139 of In Low temperature a. ol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The dynamical behaviour of a SQUID sensitively depends 
on the of the current-phase-relation I [V,psi] characterizi 
the weak link, where psi(t) denotes the quantum i 
phase-difference and V(t) = (h/42re)dpsi/dt the voltage across the 

ion. This r on some results concerning the ap- 
to 


pearance of single and multiple flux-quantum transitions and 
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look for its connection with a jectan dan. ie. De euaiinins 
of the current-phase relation I (V,psi) and the capacitance C. 


7789 Minimum for rf ID operation. Falco, 
C.M. (Argonne Nati Lab., Ill. (USA). pp 242-245 of In Low 


temperature ics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Am- 
storia; North Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Theory and observation on rf biased SQUIDs in the regime 
I/sub c/> phi,/2a7L where phi, is the magnetic flux quantum and L 
is the inductance of the SQUID are in good agreement. Recent 
studies have demonstrated that SQUIDs rating in this regime 
have reached a fundamental noise limit derived by Kurkijaervi and 
Kurkijaervi and Webb. Since the ultimate performance of any 
system incorporating a SQUID is limited by thermal noise, it is im- 
portant to determine whether it is ible to reduce this noise by 
Operating in the regime Isub(c)< phio/27L. A determination of the 
minimum supercurrent a rf bi thin film SQUID may have and 
still operate is reported. 


7790 Unbiased Josephson junction microwave parametric am- 
plifier - . Feldman, M.J.; Parrish, P.T.; Chiao, R.Y. 
(California Univ., Berkeley (USA). 54 of Physics). 188-191 


of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds.). Amste ‘ North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The theory of the supe ucting unbiased parametric am- 

plifier (the SUPARAMP) is discussed. active element is the 
nonlinear inductance of an unbiased Josephson junction. 
7791 Frequency-pulling and coherent in thin-film 
Josephson eo Finnegan, T.F.; Toots, J.; Wilson, J. 
(National Bureau of Standards, Washington, D.C. (USA)). 184- 
187 of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The Josephson junction has long been regarded as a poten- 
tially useful device for both generating and detecting electromag- 
netic radiation. In recent years, interest in the development of 
practical thin-film junction arrays for such applications resulted in 
the undertaking of a detailed investigation of the electrodynamics 
of small tunnel junction arrays. Results of a study of the 
microwave radiation emitted by pairs of tunnel junctions simul- 
taneously coupled to each other and a conventional microwave 
source are reported. 


7792 Double *He and ‘He circula dilution refrigerator. 
Frossati, G.; Schumacher, G.; Thoulouze, D. (Centre National de 
la Recherche Scientifique, 38 - Grenoble (France). Centre de 
Recherches sur les Tres Basses Temperatures). pp 13-16 of In Low 
Temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Am- 
cavdatm, North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The high thermal resistances between a solid and a liquid 
makes the conventional heat exchangers in He*-He* dilution 
refrigerators rather inefficient at very low temperatures. The best 
way to overcome the difficulty seems to —— the wall separat- 
ing both phases. This has been realized in Leiden’s group with a 
circulating He‘ dilution refrigerator. An extrapolation of their 
refrigerator is presented where He* and He‘ are circulated. 


7793 Proposed nuclear refrigeration of *He the 
hydrogen nuclei in insulators. Gates, J.V. Il; 
Potter, W.H. (California Univ., Davis (USA). Dept. of Physics). pp 
5-8 of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It has generally been assumed and stated that only metals 
could be wood bar cooling *He. This assertion was based on the as- 
sumption that nuclear spin-lattice relaxation was always the domi- 
nant relaxation at low temperatures. The nuc spin-lat- 
tice relaxation time in insulators usually becomes very long below 
1°K, whereas it is often much shorter in a metal due to the 
coupling of the conduction electrons to the nuclear spins. Thus 
metals would be the better coolants. In recent —, how- 
ever, it has been shown that in small particles of insulators, the 
nuclear spins relax predominantly in accordance with a classical, 
macroscopic diffusion equation. 

7794 Microwave Josephson generation in thin film supercon- 
ducting Gubankov, V.N.; Koshelets, V.P.; Ovsyannikov, 
G.A. (AN IR, Moscow. Inst. Radiotekhniki i Ehlektroniki). pp 
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102-123 of In Low temperature physics. Vol. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Thin-film bridges have some advantage over other types of 
superconducting weak links: good definition of electromagnetic 
parameters and of weak region geometry. Up to now Josephson 
properties of bridges have been investigated by using indirect 
methods (the effect of magnetic field on the critical current I, the 
bridge behavior in a microwave field, etc.). Direct experimental 
observation of Josephson radiation from autonomous thin film 
bridges is reported. Microwave radiation in tin bridges of ‘variable’ 
thickness has been investigated where the thickness of the film 
forming the bridge is far less than the thickness of the bank films. 


7795 Dynamic behavior and negative resistance of supercon- 
ducting microbridges. Guthmann, C.; Maurer, J.; Bok, J.; 
Libchaber, A. (Ecole Normale Superieure, 75 - Paris (France). 
Groupe de Physique des Solides). pp 160-163 of In Low tempera- 
ture physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

In the Dayem microbridges a superconductor of very small 
cross section and length connects two more massive superconduc- 
tors made out of the same material, tin in this case. The current- 
voltage characteristics and their temperature dependence near the 
critical temperature T/sub c/ are presented for a current source 
and a voltage source. Some observations made with a DC current 
source were recently reported. The physical interpretation was 
based on dynamics of vortices, and implied that there was a transi- 
tion between two voltage states, leading to a plateau in current. 
Evidently the next step is to try to explain, within this vortex 
model, the features of the characteristics using a voltage source, 
where a strong negative resistance is observed instead of a plateau 
in current. 


7796 Possible influence of the voltage dependence of the 
Josephson tunneling current I(V,psi) on the corresponding current- 
voltage characteristic. Hahlbohm, H.D.; Luebbig, H.; Luther, H. 
(Phys.-Techn. Bundesanstalt Braunschweig und Berlin, D 1000 
Berlin 10, Federal Republic of Germany). pp 140-143 of In Low 
temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Analog computer calculations of the current-voltage charac- 
teristic involving the voltage dependence of the amplitudes of the 
tunneling current equation explicitly, for the case of a current 
driven tunneling junction at different temperatures are reported. 
These studies are based upon the adiabatic representation of the 
current-phase relation. The influence of retarding effects is not in- 
cluded. Therefore the computational results can lead to practical 
consequences at best in the range near the transition temperature. 


7797 Germanium overcoated microbridges. Holdeman, L.B.; 
Peters, P.N. (NASA-Marshall Space Flight Center, Al 35812, 
USA); Hendricks, J.B. (Univ. of Alabama in Huntsville, Huntsville, 
Al 35807, USA). pp 210-213 of In Low temperature physics. Vol. 
aa M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Superconducting microbridges are of great interest for ap- 
plication in SQUID devices. To date, however, these Josephson 
elements have exhibited certain shortcomings which have limited 
their utility. Microbridges are extremely sensitive to electrical 
noise, and can be destroyed by minute currents at room tempera- 
ture; unprotected microbridges can even be destroyed by electro- 
static discharge when handed from one person to another. To en- 
sure their survival, these weak links are generally protected with 
shunts and/or current-limiting series resistors until cooled to liquid 
helium temperatures. Further, the temperature range of operation 
of thin film bridges is limited by oat toate effects. And for 
bridges in certain materials, bridge characteristics can degrade in 
time through oxidation. It is suggested that all three of these 
problems can be alleviated by the simple expedient of overcoating 
with a dense semiconductor such as germanium. This overcoat will 
protect against oxidation. The semiconducting germanium will 
shunt the bridge electrically at room temperature, but will behave 
as a dielectric at liquid helium temperatures and not affect bridge 
behavior. Finally, the germanium provides additional thermal con- 
ductivity and thermal mass at liquid helium temperatures. These 
initial experiments have verified this conjecture in part for niobium 
microbridges. 
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7798 oo wy relationship of cou superconducting 
weak links. Howard, W.; Kao, Y.H. (State Univ. ct New York, 
Stony Brook (USA). Dept. of Physics). pp 144-147 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, inland (14 te | 1975). 

The coupling of two Josephson-type weak links separated by 
a superconductor is investigated. 


7799 An on-off i. =~ level sensor. Issi, J.-P. (Louvain 
Univ. (Belgium)). 301-304 of In Low temperature physics. Vol. 
IV. Krusius, M.; asia. M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A principle commonly used in cryogenic level detectors is 
based on the fact that a resistor carrying an electrical current will 
dissipate more efficiently its Joule heat when it is immersed in the 
liquid bath than when it is surrounded by its vapour. Subsequently, 
if the resistor is temperature sensitive, a resistance change may be 
observed. The disadvantage of this system is that the relative re- 
sistance change is usually small and not easy to detect. The device 
pro d here has the advantage of being decidedly on-off, while it 
is slightly more complicated than the one described above. A re- 
sistive wire is wound around one end of a sample, which has its 
other end in good thermal contact with a small heat sink. Two 
electrical contacts are attached to the sample. With this arrange- 
ment, if the heat sink is maintained at a fixed temperature, while 
the probe is out of the liquid, there will be a temperature gradient 
across the sample when a current flows in the resistor. 


7800 Direct measurements of current-phase relations for 
several types of superconducting weak links. Jackel, L.D.; Warlau- 
mont, J.M.; Brown, J.C.; Clark, T.D.; Buhrman, R.A. (Cornell 
Univ., Ithaca, N.Y. (USA). Lab. of Atomic and Solid State 
Physics); Levinsen, M.T. (Copenhagen Univ. (Denmark). H.C. 
Oersted Inst.). pp 148-151 of In Low temperature physics. Vol. IV. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

While recent theoretical and experimental evidence have in- 
dicated that many commonly used superconducting weak links 
might have distinctly nonsinusoidal current-phase relations, precise 
measurement of these relations has been difficult to realize. Now a 
high resolution technique has been developed for the measurement 
of current-phase relations of weak links. This technique has been 
employed to determine the current-phase relations of various weak 
link structures including point contacts, thin film microbridges and 
proximity effect bridges. The results range from nearly perfect 
sinusoidal relations to very nonsinusoidal multivalued relations. 


7801 Voltage-dependence of the current-phase relation in 
Jose microcontacts. Jensen, H.H.;  Lindelof, P-.E. 
(Copenhagen Univ. (Denmark). H.C. Oersted Inst.). pp 152-155 
of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The Ginzburg-Landau theory was used by Aslamazov and 
Larkin to calculate the I(phi) (current-phase) relation in 
Josephson microcontacts. The result I=Ipsin(phi), where |, is the 
critical current, was based on the assumption that the bridge 
dimensions were much smaller than the poe one length of the 
superconductor. Although their derivation is not strictly correct for 
a homogeneous contact, the results were found to be in approxi- 
mate agreement with experiments on microbridges. A linear model 
of a microcontact is used where the two boundaries of the contact 
have the equilibrium order parameter, but with the phase dif- 
ference phi. 


7802 E ental arrangement for nuclear refrigeration and 
nuclear . Konter, J.A.; Hunik, R. (Rijksuniversiteit 
Leiden (Netherlands). Kamerlingh Onnes Lab.). pp 52-55 of In 
Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Results obtained with an apparatus for nuclear refrigeration 
and for thermometry by ‘brute force’ polarization of radioactive 
nuclei are described. 


7803 Coherent current flow in superconducting microbridges. 
Kulik, 1.0.; Omelyanchouk, A.N. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnic ij Inst. Nizkikh Temperatur). pp 116-119 of In 
Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

This paper develops the microscopic theory of a S-C-S junc- 
tion valid at arbi — which differs iably from 
the Josephson model hen the bridge len exc the 
coherence length, the macroscopic quantization of the pair con- 
densate takes place which is somewhat similar to the well-known 
Parks-Little effect. 


7804 The J/sub s/(psi) relationship, Abrikosov vortices and 
agg vortices in variable thickness b Kupriyanov, 
M.Yu.; Likharev, K.K.; Maslova, L.A. (Moskovskij Gosudarstven- 
nyj Univ. (USSR). Fizicheskij Fakul’tet). PP 104-107 of In Low 
temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A Variable Thickness Bridge (VTB) is a specific type of su- 
perconducting weak link in which the bridge film is significantly 
thinner than the two thin film electrodes banks’) to which it is 
connected. As a result of the relative thinness of the bridge, non- 
linear effects are localized entirely in the bridge. This report deals 
with the transition from weak superconductivity (Josephson effect) 
to type II superconductivity as the length of the bridge (and thus 
also the spacing between the banks) L is increased. 


7805 Critical currents of variable thickness bridges. Lapir, 
G.M.; Likharev, K.K.; Maslova, L.A.; Semenov, V.K. (Moskovskij 
Gosudarstvennyj Univ. (USSR). Fizicheskij Fakul’tet). pp 108-111 
of In Low temperature oe Vol. IV. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North olland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A variable thickness bridge (VTB) is a short strip of thin 
normal or superconducting electrodes - ‘banks’. This type of weak 
link has the peculiarity of having the changes of the modulus of 
the orderparameter localized in the film of the bridge. Only 
changes of the phase of the orderparameter take place in the 
banks, and so the electrodynamics of the banks is linear. The 
— of the distribution of the linear density of current 
sub(s)(psi) and of the phase difference of the banks psi along the 
VTB width is considered and the critical current Isub(c) for the 
important case of a VTB deposited over a superconducting ground 
plate - ‘screen’ is calculated. 


7806 Linear motion at 0.1K. Lockerbie, N.A.; Sherlock, 
R.A.; Wyatt, A.F.G. (Nottingham Univ. (UK)). pp 305-308 of In 
Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It is often an advantage and increasingly necessary to 
change the configuration of an experimental arrangement at low 
temperatures. Besides allowing more complete investigations, it 
saves thermally cycling specimens and hence obviates the need to 
normalise different experiments, it also saves a great deal of time 
when the measurement period becomes a small fraction of the 
preparation and cryogenic period. A system for linear motion is 
discussed which has been found to work reliably in a cell of liquid 
‘He at T=O.1K. The track length is only limited by the cell dimen- 
sions and in this case is 9mm. The accuracy of the linear motion 
depends only on the roundness and straightness of one rod and in 
this case the normal to the face of the moving carriage remains 
parallel to the track to within 0.4 minutes of arc over 6mm of 
track length. 


7807 Observation of a temperature-dependent shielding effect 
inside a r tube. Lockhart, J.M.; Witteborn, F.C.; Fairbank, 
W.M. (Stanford Univ., Calif. (USA). y* of Physics). pp 274- 
277 of In Low temperature a. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 
From 14. international conference on low temperature 
ysics; Otaniemi, Finland (14 Aug 1975). 

In 1967 Witteborn and Fairbank used low temperature 
techniques to measure the force of gravity on a single electron. In 
addition to its intrinsic interest, this experiment is noteworthy 
because it involved the measurement of applied electric fields as 
small as 2.5 x 10-"' V/m. Electric fields several orders of mag- 
nitude larger arising from the walls of the copper shielding tubes 
used in the experiment were predicted; random 10~* V fluctuations 
in the potential seen by an electron traveling along the axis of a 
shielding tube were expected from the patch effect (random varia- 
tions in work function over the surface of a metal) and an electric 
field of 10-*-10-7 V/m caused by the gravitationally-induced dif- 
ferential compression of the metallic lattice of the shielding tube 
was predicted. These fields were not seen by W-F. Since the patch 
effect and lattice distortion fields have been observed in several 


different room temperature experiments. performed by other wor- 
kers, a question arose as to whether the 4.2°K operating environ- 
ment of the W-F experiment was instrumental in allowing the mea- 
surement of the extremely small fields. In order to investigate that 
question, the W-F a tus has been modified to operate at room 
em ry LN, temperature, and at about 2 as well as at 
4.2°K and it has been attempted to determine the smallest applied 
force which can be resolved at each of these temperatures 


7808 Cooling power of dilution . Niinikoski, T.O. 
(European Organization for Nuclear Research, Geneva 
(Switzerland )). pp 29-32 of In Low temperature physics. Vol. IV. 
“nse M.; Vuorio, M. (eds.). Amsterdam; North-Holland 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The cooling power (dQ/dt)sub(m) of a recirculating dilution 
refrigerator is (dQ/dt)sub(m )(Tsub(m ) )=(dn/dt) 
3{ Hsub(1)(Tsub(m))-Hsub(C)(T,)], where (dn/dt), is the circula- 
tion rate of “He, Hsub(1)(Tsub(m)) the enthalpy of the dilute solu- 
tion at mixing temperature Tsub(m) (and at maximum concentra- 
tion), and Hsub(C)(T,) the enthalpy of the concentrated solution 
(or mixture) at the outlet temperature of the heat exchanger, both 
enthalpies being calculated per mole of *He. Hsub(C) is thus de- 
pendent on the ‘He contamination in the circulation. The aim of 
this study is to find the maximum of (dQ/dt)sub(m), a basic and so 
far untreated problem in dilution refrigeration. 


7809 Large scale application of superconductivity. Ohtsuka, 
T. (Tohoku Univ., Sendai (Japan). Dept. of Physics). pp 192-221 
of In Low temperature physics. Vol. V. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The state-of-art of relevant basic techniques is briefly 
reviewed to indicate the —— and problems. Proposed 4 
plications are studied in the systems context including electric utili- 


ty systems, electrical machinery, magnetic levitation of vehicles, 
magnetic separation and communication cables. 


7810 Resistive SQUIDS in the absence of modulation current. 
Park, J.G.; Kendall, J.P. (Imperial Coll. of Science and Technolo- 
gy. London (UK). Dept. of Physics). pp 164-167 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Resistive SQUIDS (R SQUIDS) may be regarded as 
modified SQUIDS in which the phase difference across the weak 
link, instead of depending only on the applied magnetic flux, de- 

nds also on the voltage across a region of normal metal. An R 
SQUID may be imagined to have been formed from that SQUID 
(the ‘corresponding’ SQUID) which would be the same as the R 
SQUID in every way except for the replacement of a part of the 
superconducting wall by normal metal. It is shown how the results 
can be understood from their correspondence with the behaviour 
of a model SQUID, which has been worked out by numerical com- 
putation. 


ier experimen * sh, P.T.; Feld M.J.; Ch R.Y 
- t. Parrish, P.T.; Feldman, M.J.; iao, R.Y. 
(California Univ., Berkeley (USA). Dept. of Physics). pp 192-195 
of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds.). Amste: s North- olland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Parametric amplification using unbiased Josephson junctions 
has been previously reported by several investigators. In the 
present experiments, the nonlinear, active element consists of a se- 
ries of unbiased Anderson-Dayem microbridges. The amplifier was 
operated in the ‘doubly degenerate’ mode, with pump (at @p), 
signal (at w,) and idler (at w,) closely spaced in frequency accord- 
ing to the relation 2w~=w,+w,. Eighty (80) series-connected junc- 
tions, spaced Sum apart, were fabricated in a 1000A tin (Sn) film 
by an intersecting scratch technique described by Chiao et al. Typ- 
ical bridge dimensions were 0.3m x 0.3m and were spaced Sum 


apart. 
7812 Paramet resonance-geometrical resonance in- 


ric 

teraction in Josephson Pedersen, N.F. (Danmarks Tek- 

niske —r: L ). 124-127 of In Low temperature 
ysics. Vol. IV. Krusi 


: jus, M.; Vuorio, M. (eds.). Amsterdam; 
lorth-Holland (1975). 


From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

This paper discusses the consequences of the junction bein 
coupled to a cavity, e.g. a tunnel junction with a geometrica' 


microwave parametric am- 
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resonance at wsub(R). On the basis of model calculations and 
analog measurements a parametric excitation (non-degenerate) is 
predicted, which is a simultaneous excitation of the plasma 
resonance at wsub(p) and the geometrical resonance at wsub(R) 
when the following conditions are satisfied: (1) the junction is dc- 
current biased at zero voltage, (2) the applied rf-frequency is 
w=wsub(p) + wsub(R), and (3) the applied rf power exceeds a 
threshold value. 


7813 Superfluid porous plug as a liquid-vapor separator in 
low gravity space flights. Petrac, D. (Jet Propulsion Lab., 
Pasadena, Calif. (USA)). pp 33-36 of In Low temperature physics. 
Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The effective use of liquid helium as a cryogen in the low 
gravitational environment in space requires liquid-vapor phase 
separator for the prevention of the loss of the liquid. Ceramic 
porous plugs have been investigated in order to specify the 
parameters for the desired refrigeration using superfluid helium 
(He Il). 


7814 Josephson effect mm-wave receivers. Richards, P.L.; 
Claassen, J.H.; Taur, Y. (California Univ., Berkeley (USA). Dept. 
of Physics). pp 238-241 of In Low temperature physics. Vol. IV. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Josephson effect heterodyne mixers with external local 
oscillators are very promising low noise mm-wave receivers for ap- 
plications such as radio astronomy. Experiments at 36 GHz have 
shown that both the noise and the conversion efficiency of mixers 
made using Nb point contacts are in quantitative agreement with 
values calculated from the resistively shunted junction (RSJ) 
model. Preliminary measurements at 140 GHz suggest that this 
agreement extends to higher frequencies. In this paper the 
theoretical limits to the sensitivity of such receivers are explored as 
a function of the signal frequency. 


7815 Magnetic field channelling through a Josephson tunnel 
junction. Rosenstein, I.; Chen, J.T. (Wayne State Univ., Detroit, 
Mich. (USA). Dept. of Physics). pp 96-99 of In Low temperature 
physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

When a magnetic field is applied parallel to the plane of a 
Josephson junction, the existing theory shows that the maximum 
dc zero-voltage current (I) as a function of magnetic field (H) will 
exhibit a diffraction pattern. The maximum zero-voltage current 
will become zero whenever the magnetic flux enclosed by the junc- 
tion is an om gt multiple of the magnetic flux quantum phig =2 x 
oO According to this'theory, a similar ‘diffraction pat 
tern should not be observed if the magnetic field is applied perpen 
dicular to the plane of the junction. Contrary to this sabes 
diffraction patterns have been observed in perpendicular magnetic 
fields. 


7816 Characteristic and stationary dynamics of a time-re- 
tarded (non-adiabatic) Josephson equation with applied dc current. 
Schlup, W.A. (IBM Research Lab., Zurich (Switzerland)). pp 100- 
103 of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The I-V characteristic of a local Josephson junction follows 

from the stationary solution of the Josephson equation. The sta- 
tionary solution of a retarded Josephson equation with slowly 
decreasing and rapidly oscillating kernels, cannot be easily found 
with a high precision over the whole frequency range. Instead, or- 
dinary differential equations can be solved numerically with high 
reliability. 
7817 Compact design for dilution refrigerators. Severijns, 
A.P. (Philips Gloeilampenfabrieken N.V., Eindhoven 
(Netherlands)). pp 25-28 of In Low temperature physics. Vol. IV. 
a M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Recently a number of dilution refrigerators have been con- 
structed to provide the cold for various experiments in these 
laboratories. In addition to a high cooling capacity the refrigerators 
were to combine a high degree of reliability with simple operation. 
To facilitate the preparation of experiments the mixing chamber 
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was given a position one metre above the floor with the top flange 
of the cryostat still within reach. The overall dimensions of the 
system had to be small enough to permit movement from one 
room to another. To meet these requirements the construction had 
to be compact. A brief description of the cryostat and of some of 
the novel design features of these refrigerators is given. These fea- 
tures include a new 1.3°K plate with variable cooling capacity, a 
dynamic flow-limiting impedance and a new stainless steel foil-type 
heat exchanger. 


7818 Indirect cooling of *He using the Pomeranchuk effect. 
Smith, E.N.; Bozler, H.M.; Truscott, W.S.; Richardson, R.C.; Lee, 
D.M. (Cornell Univ., Ithaca, N.Y. (USA). Lab. of Atomic and 
Solid State Physics). pp 9-12 of In Low temperature physics. Vol. 
IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Compressional cooling was the first and is still perhaps the 
most powerful technique available for cooling a sample of *He 
below the superfluid transitions in the temperature range below 
2.75 mK. (The heat extraction is equal to about 10° ergs per mole 
of solid formed at 2.75 mK.) The principal drawback to the 
technique is that experimentation is restricted to the melting pres- 
sure, and a mixture of liquid and solid helium is always present. To 
combine the advantages of the technique with a freedom from 
these restraints, a sample chamber has been constructed which is 
cooled indirectly through a copper contact by a compressional 
cell. 


7819 Establishment of an absolute temperature scale using 
noise and nuclear orientation th - Soulen, RJ. Jr.; 
Marshak, H. (National Bureau of Standards, Washington, D.C. 
(USA)). pp 60-63 of In Low temperature physics. Vol. IV. 
soon M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
qd ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The present status of a comparison of the temperatures ob- 
tained from a Josephson junction noise thermometer and a “Co y 
ray anisotropy thermometer is reported on. The data cover the 
range of 12 to 35mK in 16 steps varying from approximately 0.5 to 
approximately 2m°K. Owing to improvements in: temperature sta- 
bility of the dilution refrigerator, analysis of noise thermometer 
data, and the y-ray data acquisition system, these new results have 
considerably less scatter than those reported previously. The 
overall agreement between both thermometers is about 1% 


7820 Dilution refrigerator with circulation of both *He and 
‘He. Staas, F.A.; Waerden, H.C.M. van der (Philips Gloeilampen- 
fabrieken N.V., Eindhoven (Netherlands)). pp 17-20 of In Low 
temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A dilution refrigerator has been built in which both *He and 
‘He are calculated continuously. The *He circulation rate (10-* 
mole/sec) and consequently the cooling power are one order of 
magnitude larger than those of a conventional dilution refrigerator. 
Furthermore temperatures lower than 10 mK can be maintained 
continuously. 


7821 Temperature dependence of the critical current in 
hysteretic Clarke junctions. Tomar, V.S.; Natarajan, N.S.; Prasad, 
M.; Chari, M.S.R.; Kishan, H. (National Physical Lab., New Delhi 
(India)). pp 202-205 of In Low temperature physics. Vol. IV. 
eon M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Recently, Halse and Salleh analyzed the self-magnetic field 
behaviour in the pair current region of non-hysteretic Clarke 
solder blob junctions. In the resistive superconductive state, the in- 
dividual junctions in the slug, (whether in the presence or in the 
absence of an external magnetic field) are liable to have influences 
of motion of quantised vortex rings. The temperature-dependent 
behaviour of the critical current in a zero magnetic field is 
presented from the present measurements on a solder-blob junc- 
tion (using a lead-tin solder blob on a central wire of niobium). 
The curve is typical in showing an oscillatory behaviour different 
from that reported by Halse and Salleh. 


7822 Josephson junction dynamics from the viewpoint of 
catastrophe theory. Ulrich, B.T. (Texas Univ., Austin (USA). Dept. 
of Physics). pp 222-225 of In Low temperature physics. Vol. IV. 
a M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The pu of this paper is to introduce the use of Catas- 
trophe Theory in the study of the dynamics of Josephson junctions. 
The most important application is in the study of arrays of 
Josephson junctions where the detailed dynamics is either not 
known, or is too complicated to solve directly. Another ication 
is in the study of regimes of oscillatory behavior of a Josephson 
junction coupled to both magnetic and electric field energy storage 
elements. This paper is divided into three parts: first a brief sketch 
of Catastrophe Theory; second, a simple example from Josephson 
junction dynamics in the language of Catastrophe Theory; and 
third, a discussion of applications to Josephson junctions. 


7823 New method for measuring the amplitude of de Haas- 
van Alphen oscillations. de Wilde, J.; Meredith, DJ. (Vrije 
Universiteit, Amsterdam (Netherlands). Natuurkundig Lab.). pp 
286-288 of In Low temperature physics. Vol. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Quantum (dHvA) oscillations in the diamagnetic suscepti- 
bility of a metal at low temperatures are usually studied by a 
torque balance or by the field modulation technique of Shoenberg 
and Stiles. A new method of measuring dHvA amplitudes in indi- 
um using a superconducting flux transformer and a ferrite core 
flux gate magnetometer is reported. The magnitude of the mag- 
netization is typically 10-°T at 1K which is considerably greater 
than the minimum detectable signal of the magnetometer. Shield- 
ing the sensor from the magnetizing field of up to 4T is the main 
experimental problem. 


7824 "Magnetization curve and pinning effect’ of a Josephson 
junction. Yamashita, T.; Rinderer, L. (Lausanne Univ. 
(Switzerland)). pp 128-131 of In Low temperature physics. Vol. 
ma M.; Vuorio, M. (eds.). Amsterdam; North-Holland 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Since 1962, the Josephson effect has been investigated by 
many authors as a peculiar macro-quantum effect, and now it is 
well known that it has possibilities for application, e.g., in com- 
puter elements and SQUID. However, it is not so easy to solve the 
Josephson equation by analytical methods because of its high non- 
linearity. In this report a simple method is proposed to solve the 
Josephson equation by a mechanical analog which is a useful 
analog computer to investigate the properties of a Josephson junc- 
tion. 


7825 Critical current and current-voltage characteristics of 
superconducting microbridges. Yanson, I.K. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur). pp 230- 
233 of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Three-dimensional metallic microbridges are produced by 
electrical breakdown of thin film structures of a metal-dielectric- 
metal type. For both groups of the junctions studied an apprecia- 
ble increase in the experimental value of the critical currents is ob- 
served with reducing microbridge length. 


7826 Parametric amplification by a Josephson junction line. 
Yoshida, K.; Irie, F. (Kyushu Univ., Fukuoka (Japan)). pp .176- 
179 of In Low temperature ew Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The parametric interaction of electromagnetic waves with 
the travelling vortex-array is studied in the case where a normal 
strip line is magnetically coupled with the Josephson junction line. 
The aim of the analysis is to amplify the electromagnetic waves in 
a strip line by matching its ese ae velocity with that of a 
travelling vortex-array in the Josephson junction line. Calculations 
are based on the small signal analysis taking an exact solution in 
the Josephson junction line as an unpertu state. 


7827 Energy and apgpueme. Hammel, E.F. (Los 
— Scientiic Lab., NM). Cryogenics; 15: No. 2, 57-62(Feb 
). ; 

Various aspects of the energy problem are described from 
the standpoint of cryoengineering including energy systems, energy 
growth, and energy ode. An 'R and D taxonomy is developed 
which is then used to organize energy-related cryoengineering 
technology. Several of these technologies are discussed. 


7828 Magnetic levitation of gravitational antenna at low tem- 

Carelli, P.; Foco, A.; Giovanardi, U.; Modena, I. 
(Consiglio Nazionale delle Ricerche, Rome (Italy)). Cryogenics; 
16: No. 2, 77-80(Feb 1976). 

Some levitation tests using superconducting coils on super- 
conducting sheets are reported. These tests are used to provide 
preliminary data for the design of a levitation system for a gravita- 
tional antenna. Levitation tests on a small 60 kg bar are also re- 
ported. An empirical relation which enables displacement to be 
predicted as a function of the geometrical size, the weight, and the 
number of Ampere-turns of the coils is obtained from > aock tests. 


7829 — magnetic sensor with improved balanc- 
ing system. Hesterman, V.W. (to Superconducting Technology, 


lop US Patent 3,976,938. 24 Aug 1976. Filed date 9 Dec 1974. 
10p. 


A superconducting magnetic sensor having a sensing coil is 
provided with one or more superconducting discs for adjusting the 
effective area of the coil. The effective area of the coil is adjusted 
by varying the position of the superconducting disc relative to the 
associated coil. In a superconducting gradiometer having a pair of 
sensing coils coupled in series opposition, three superconducting 
discs are arranged to provide effective area adjustment along three 
mutually orthogonal axes. Coarse and fine adjustment are op- 
tionally provided by one two sets of superconducting discs, 
one set fixed, the other adjustable. 


7830 rf-induced potential inside a supercond weak link. 
Yu, M.L.; Mercereau, J.E. (Brookhaven National Laboratory, 
Upton, New York 11973). Phys. Rev. Lett.; 37: No. 17, 1148- 
1151(25 Oct 1976). 

Voltage measurements made inside a superconducting weak 
link suggest that under ac conditions a nonequilibrium quasiparti- 
cle current exists and stimulates a quasiparticle potential. (AIP) 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 7252, 7254, 7286 


7831 (LA—6370-M) Energy Research and Development Ad- 
ministration, Division of Safety, Standards, and Compliance respira- 
tor manual. Douglas, D.D.; Hack, A.L.; Held, B.J.; Revoir, W.H. 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1976. Contract 
W-7405-ENG-36. 53p. Dep. NTIS $4.50. 

The manual has been prepared to provide technical infor- 
mation for contractors of the Energy Research and Development 
Administration (ERDA) on the application of respiratory protec- 
tive devices for protection against airborne contaminants, both 
radioactive and nonradioactive. The various elements of a respira- 
tor program including selection and maintenance of equipment and 
training of personnel are described to assist in establishing 
adequate programs. 


7832 (LA—6386-PR) Respirator studies for the National In- 
stitute for Occupational Safety and Health. Progress report, July 1, 
1974—June 30, 1975. Douglas, D.D.; Revoir, W.; Lowry, P.L. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract 
W-7405-eng-36. 54p. Dep. NTIS $4.50. 

Respirator studies carried out in FY 1975 for the National 

Institute for Occupational Safety and Health were concentrated in 
two major areas: (1) the development of respirator test equipment 
and methods to improve the means of evaluating the performance 
of respirators, (2) the testing of respirators to obtain quantitative 
data to permit recommendations to be made to upgrade respirator 
performance criteria. Major accomplishments included obtaining 
man-test results on several different respirators using an 
anthropometrically selected test panel, determination of respirator 
exhalation valve leakages under static and dynamic conditions, and 
determination of the effects of respirator strap tension on 
facepiece leakage. 
7833 Air-purifying powered respirator pack utilizing a minia- 
ture two-stage air mover. Encidi, W.L.; Taylor, R.D. (Univ. of 
California, Livermore). Contract W-7405-Eng-48. Am. Ind. Hyg. 
Assoc. J.; 37: No. 8, 464-468( Aug 1976). 

Design and construction of a moderate-weight, battery- 
powered, positive-pressure respirator pack is described. Design 
detail of a two-stage air mover is given, along with its adaptation 
for use as a portable air sampler. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 7219, 7347 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 7281 
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Spent fuel shi cask. Rollins, J.D.; Best, R.E.; Riggs, 


7834 
R.R.; Anderson, C.J.; Barnhart, V.J. (to Nuclear Fuel Services, 
Inc.). US Patent 3,886,368. 27 May 1975. Filed date 27 Feb 1973. 
10p. 


The invention discloses a shipping cask for spent or failed 
nuclear fuel assemblies, having a generally cylindrical stainless 
steel enclosure with a thick stainless steel slab welded to one end, 
a thick stainless steel closure removably sealed to the other end, a 
sheath of lead surrounding the cylindrical wall, separate tanks for 
neutron absorbing liquid surrounding the lead sheath and balsa 
wood impact absorbers on the exterior of the cask. The cask is 
also provided with pressure relief and drain valves housed in cavi- 
ties in the steel for protection and trunnions specially arranged to 
facilitate handling. 


LASERS 


REFER ALSO TO CITATION(S) 6645, 7471, 7711, 8320, 8860, 
8865, 8866 


7835 (COO—2848-1) Spin Flip Raman Laser studies. Techni- 
cal progress report, January 1, 1976—December 31, 1976. Wolga, 
G.J. (Cornell Univ., Ithaca, N.Y. (USA)). 30 Sep 1976. Contract 
EY-76-S-02-2848. 12p. Dep. NTIS $3.50. 

Spin flip Raman laser operation in InSb was studied using 
different cavity configurations in which the laser crystal was placed 
simultaneously in the pump and Raman laser resonators. The two 
configuraions studied were: an anti-resonant ring end mirror for 
the pump cavity with the crystal inside the ring; the pump and 
Raman cavities coupled through a Brewster flat beam splitter with 
low loss orientation for the pump cavity. The properties of the ring 
configuration were studied with emphasis placed upon pump 
resonator losses. This configuration has not yet lased. The absorp- 
tion by InSb of pump power was measured as a function of 
wavelength between 5.2 to 5.5 microns. Optimized InSb crystal 
lengths were determined from the measured pump power absorp- 
tion coefficient and new crystals were procured for the Brewster 
flat configuration. This configuration was successfully lased and 
tuned using the short crystals. Stimulated Raman scattering from 
Landau levels in InSb was observed. The final quarterly period of 
the Contract will be devoted to optimization studies Of the two 
resonator configurations. 


7836 Intracavity dye laser spectroscopy as a gain probing 
technique. Reilly, J.P.; Pimentel, G.C. (University of California, 
Chemistry Department, Berkeley, California 94720). Appl. Opt.; 
60: No. 4, 2372-2378(Oct 1976). 

A He-Ne discharge tube with gain at 6328 A, a flashed ruby 
rod with gain at 6943 A, and a brightly fluorescing flame were 
each inserted into the cavity of a flashlamp-pumped dye laser. The 
influence of the two gain media on the dye laser differs signifi- 
cantly, apparently due to their dissimilar saturation characteristics. 
Refractive index effects were also observed. The flame experiment 
demonstrates the efficacy of the intracavity technique as a simple 
relative population probe. (AIP) 


He (LA—6245-PR, pp 7-43) CO, laser development. Jul 

In Laser Fusion 
1—December 31, 1975. 

The research and development programs on high-energy, 
short-pulse CO, lasers were begun at LASL in 1969. Three large 
systems are now either operating or are being installed. The “~ e- 
Beam System (SBS), a four-stage prototype, was designed in 1971 
and has been in operation since 1973 with an output energy of 250 
J in a I-ns pulse with an on-target intensity of 3.5 x 10 W/cm’. 
The Dual-Beam System (DBS), now in the final stages of electrical 
and optical checkout, will provide about ten times more power for 
two-beam target irradiation experiments. Four such dual-beam 
modules are being installed in the Laser-Fusion Laboratory to pro- 
vide an Eight-Beam System (EBS) scheduled for operation at the 
5- to 10- level in 1977. A fourth system, a 1 to 200-TW 
CO, laser, is being designed for the High-Energy Gas Laser Facility 
( HEGLF) program. 


7838 (LA—6245-PR, pp 44-63) New laser research and 
development. Jul 1976. 

In Laser Fusion 
1—December 31, 1975. 

New types of lasers must be developed to provide the 
desired energy - pulse, pulse length, pulse shape, wavelength, 
and efficiency for laser-fusion applications. Our advanced laser 
research has focused on rare-gas oxides, on Hg, excimers, and on 
the HF chemical laser. Because HF work at LASL has been 
discontinued as of January 1976, we report progress to date in this 


Program. Progress report, July 


Program. Progress report, July 
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area as well as suggested approaches and techniques that should be 
valuable to those still active in HF laser research. 


7839 (ORO—5005-9) Spectroscopic studies of ultraviolet las- 
ing transitions in diatomic molecules. Annual i. sem report, 
November 1, 1975—October 31, 1976. Tellinghuisen, J.B. 
(Vanderbilt Univ., Nashville, Tenn. (USA)). 1976. Teestast E(40- 
1)-5005. 10p. Dep. NTIS $3.50. 

Within the past two years several laboratories have 
developed a number of new uv lasers which operate on transitions 
in the diatomic noble gas halide (AX) molecules (specifically 
XeBr at 2820 A, XeCl (3080 A), XeF (approximately 3500 A), 
KrF (2490 A), KrCl (2220 A), and ArF (1930 A)) and the 
halogens (I, (3420 A) and Br, (2920 A)). Some of these lasers 
have already demonstrated high efficiency and impressive pulse 
power outputs (to 10° W), which makes them look promising for 
use in laser isotope separation schemes and possible military appli- 
cations. The work proposed and conducted under this project has 
contributed toward a better spectroscopic understanding of these 
laser transitions. 


7840 (UCID— 17255) Gas laser cells: stress analysis of cylin- 
drical cells with radial injection of electrons. Lai, W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Feb 
1975. Contract W-7405-Eng-48. 11p. Dep. NTIS $3.50. 

The problem is to develop a design procedure for pres- 
surized cylindrical excimer laser cells. Excitation of the pressurized 
laser gas is by a short pulse of high energy electrons injected 
through the cell wall. In traversing the wall, the electrons lose 
energy and heat the wall. Because of rapid gas heating, a shock 
wave is generated which produces an additional load on the wall. 
Selected for analysis is a simple, conservative model of a cylindri- 
cal cell pressurized to double the shock pressure. The hoop stress 
is given by the product of a coefficient, which accounts for the 
shock over pressure, and the classical hoop stress relation. The 
shock over pressure coefficient is linearly related to the volumetric 
energy deposition with slope inversely proportional to the product 
of initial gas density, specific heat, and temperature. The derived 
equation is applied to a design study of a selected range of laser 
parameters. The applicability of this simple analysis is discussed. 
Electron energy absorption curves for several metals are also 
presented. 


7841 (UCRL— 13647-1) Explosion energies of 2.7 cm bore 
flashtubes. Interim report (revised). Newell, P.B. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 Mar 1974. Con- 
tract W-7405-eng-48;PO-3043705. 20p. Dep. NTIS $3.50. 

Measurements performed on large bore flashtubes filled 
with xenon at several pressures are discussed. The goal is to deter- 
mine constants which can be used in the industry standard formula 
for the maximum discharge energy of a flashtube. Nine lamps of 
three different fill pressures were exploded using an agreed upon 
pulse width of 3 »/LC = 500 psec. The construction parameters of 
the lamp, the circuit parameters including loss factors, and the 
procedures of testing are described. 


7842 (Y/DA—6750) Machining nonconventional-shaped op- 
tics. Arnold, J.B.; Saito, T.T.; Sladky, R.E.; Steger, P.J.; Woodall, 
N.D. (Oak Ridge Y-12 Plant, Tenn. (USA)). 13 Sep 1976. Con- 
— W-7405-eng-26. 2lp. (CONF-760832—17). Dep. NTIS 
$3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

Nonconventional-shaped optics are being machined for use 
in laser optical systems. The fabrication processes incorporate spe- 
cial-quality diamond tools and specially constructed turning 
machines. The shapes produced include axicons (conical-shaped 
mirrors), waxicons (a compound axicon with a '’W"’ cross sec- 
tion), torics, and multifacet mirrors. Whereas conventional-shaped 
optics are very impractical to lap. The axicons and waxicons 
produced were estimated to have surface straightness as good as 5 
pin. (125 nm), over 3 in. (76 mm) of length, and angular accuracy 
as good as 2 arc seconds. A toric mirror was estimated to deviate- 
(peak to valley) from a best-fit radius by 4 pin. (100 nm) over 
2.25 in. (57 mm) of surface length. 


7843 ent of megawatt-level narrow-band far-in- 
frared lasers for Brown, F.; Cohn, D.R. 
(Massachusetts Inst. of Tech., Cambridge). JEEE Trans. Microwave 
Theory Tech.; MTT-22: No. 12, 1112-1113(Dec 1974). 

Required megawatt-level 30-MHz linewidth 496-ym radia- 
tion for plasma dia tics may be achieved in CH,F using an 
oscillator-pulse-amplifier combination employing transverse — 
pumping (TOP). It is estimated that an upper limit of 150 J of CO, 
laser Fn | energy is required to produce 1-MW (0.07-J 60-ns) 
far-infrared (FIR) pulses. 
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7844 (UCRL-Trans— 11174) poral evolution of 
the intensity of the dye laser. Meyer, Y.; Flamant, P. Translated 
from C. R. Hebd. Seances Acad. Sci., Ser. B; 282B: 403-406( 1976). 
8p. ~*. NTIS $3.50. 

ime-dependent spectral distribution of laser intensity is 
described by means of an analytical relation derived in the case of 
homogeneously broadened molecular bands. It is shown that a 
spectral evolution occurs independently of variation in excitation 
rate. The introduction of a new parameter, which we call the 
evolution time, allows the consequences of flux-molecule interac- 
tion on observed spectro-temporal behavior of dye lasers to be 
shown simply in a time-frequency description. A re-interpretation 
of published experimental results is given for phenomena such as 
broad band shifts in untuned oscillators, progressive narrowing in 
tuned cavities, multi-line laser emission, interaction of coupled 
cavities, frequency locking by flux injection, intracavity absorption 
or amplification enhancement. 


7845 Tunable infrared lasers and their applications to molecu- 
lar resonance processes. Garbuny, M. Phys. Quantum Electron.; 4: 
271-304( 1976). 

Parametric frequency conversion in which a laser pump 
produces idler and signal waves in a nonlinear crystal contained in 
an oscillator cavity at frequencies tunable by crystal angle or tem- 
perature is discussed in detail. Topics covered are tuning methods, 
theory of gain and bandwidth, extension of parametric tuning 
methods, applications of infrared tunable lasers to molecular 
resonance processes, linewidth match, and measures for the reduc- 
tion of Doppler broadening. (MHR) 


7846 Spin—flip lasers: experimental. Scott, J.F. Phys. Quan- 
tum Electron.; 4: 325-341(1976). 

: A qualitative summary of spontaneous and stimulated spin- 
flip experiments since 1973 is presented. This work involves only 
spin-flip oscillators, although a proposal for spin-flip amplifiers is 
included. The types of lasers covered include CO,-pumped Hg/sub 
x/CD/sub I-x/t e, CO,-pumped InSb, CO-pumped InSb, Ar- 
pumped CdSi and Kr-pumped ZnTe. (MHR) 


7847 $30 dye laser. Small, J.G. Phys. Quantum Electron.; 4: 
343-353( 1976). 

The design of an ultraviolet N, laser to pump a dye laser is 
presented along with the cost of component parts. The actual 
design of the dye laser is not given. The emphasis is on proven 
technology and readily available components. (MHR) 


7848 Stimulated coherent scattering, millimeter, and 
submillimeter wave tor. Sprangle, P.A.; Granatstein, V.L. (to 
Secretary of the Navy). US Patent 3,958,189. 18 May 1976. Filed 
date 4 Jun 1975. 8p. 

An improved apparatus and technique is described for 
providing tunable high power millimeter and submillimeter radia- 
tion. A tunable source of microwave energy is coupled to an 
evacuated drift tube in which an intense relativistic electron beam 
is propagated while constrained in a magnetic field having a 
direction parallel to the direction of the electron beam. 
microwave energy is directed in a direction opposite to the 
direction of the electron beam to generate millimeter or submil- 
limeter radiation by backscattering from the intense relativistic 
electron beam. By tuning the frequency of the microwave energy 
to be mismatched by a specific amount from the electron 
cyclotron frequency in the rest frame of the electrons at high beam 
currents, a coherent scattering of microwave energy from electron 
bunches will produce enhanced power output of millimeter and 


submillimeter radiation. 
Fae ce | wo lasers the 
of column-VI elements. Mur- 


7849 The 
auroral and 

ray, J.R.; Rhodes, C.K. (Lawrence Livermore Laboratory, Univer- 
sity of California, Livermore, California 94550). J. Appl. Phys.; 47: 
No. 11, 5041-5058(Nov 1976). 

An analysis of laser systems involving the auroral and 
transauroral transitions of a excited column-VIA ele- 
ments is given. Excitation mechanisms, kinetic processes, and colli- 
sionally stimulated radiation are examined. Photolytic production 
of the VIA 'S metastable using rare-gas excimer radiation is 
emphasized. Oxygen at 5577 A, sulfur at 7727 and 4589 A, and 
— selenium at 4888 A appear as attractive candidates suita- 

le for high-energy-storage short-pulse applications. (AIP) 


7850 Use of titanium-doped quartz to 


eliminate carbon 

in an atomic laser. Padrick, T.D.; 

mer, R.E. (Sandia Laboratories, Albuquerque, New Mexico 
87115). J. Appl. Phys.; 47: No. 11, 5109-5110(Nov 1976). 

The use of titanium-doped quartz as the laser tube in an 
iodine photodissociation laser eliminates the deposition of carbon 
on the tube wall. Shock waves arising from absorption of flashlamp 
light by these carbon deposits are also eliminated. (AIP) 


7851 Laser action in fluoride and N, in a fast pin 
laser. Sze, R.C.; Scott, P.B. (University of California, Los Alamos 
Scientific Laboratory, P. O. Box 1663, Los Alamos, New Mexico 
87545). J. Appl. Phys.; 47: No. 12, 5492-5493(Dec 1976). 

Fi of uv laser energy in a krypton fluoride excimer 
laser and 4.5 mJ of uv energy in the superradiant nitrogen laser 
have been obtained in a fast pin discharge using transmission-line 
excitation techniques. (AIP) 


7852 Laser generation from 6 to 35 ym following two-photon 
excitation of ammonia. Jacobs, R.R.; Prosnitz, D.; Bischel, W.K.; 
Rhodes, C.K. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Appl. Phys. Lett.; 29: 
No. 11, 710-712(1 Dec 1976). 

Laser action has been observed for the first time in am- 
monia subsequent to two-photon absorption. Oscillation has been 
demonstrated in ‘NH; following two-photon excitation by a pair of 
CO, TEA lasers operating on the P (34) and P (18) lines in the 
10.4-~m band, respectively. The observed wavelengths are 6.27, 
6.69, 12.11, 13.72, 15.88, 15.95, 18.92, 19.55, 26.10, and 35.50 
pm. Identification with existing spectroscopic information indicates 
that eight of the laser transitions occur within the v, manifold and 
originate by radiative pathways from the 2v,~(5,4) level at 2115.88 
cm™~', whereas the remaining two, at 6.27 and 6.69 um, take place 
in the v, mode. The usefulness of employing such lasers as sensi- 
tive — for molecular collisional processes in excited vibra- 
tional levels is indicated. (AIP) 


7853 Mechanisms of the plasma spatial filter for high-power 
lasers. Max, C.E.; Mead, W.C.; Thomson, J.J. (Lawrence Liver- 
more Laboratory, University of California, Livermore, California 
94550). Appl. Phys. Lett.; 29: No. 12, 783-785(15 Dec 1976). 

We describe mechanisms operating in the — spatial 
filter. Curvature of the critical density surface of the blow-off 
plasma causes high and intermediate spatial frequencies on the in- 
coming laser beam to be rejected. In addition, time-dependent 
plasma motions result in the masking of high spatial frequency in- 
formation on a time-integrated near-field photograph of the beam. 
Effects on the spectrum of the reflected laser light are evaluated. 
(AIP) 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 6473, 6573, 7039, 7056, 7309, 
7366, 7698 


7854 Thermal instabilities in discharging gas reservoirs. John- 
ston, S.C. (Sandia Labs., Livermore, CA); Dwyer, H.A. J. Heat 
Transfer; 98: No. 3, 360-366(Aug 1976). 

The flow structure in a discharging gas reservoir has been 
studied using schlieren cinematography. Effects due to discharge 
orientation, gas species, and vessel wall vibration have been ob- 
served. Initially, the internal flow structure has been found to be 
controlled by the mass sink, with streamlines going in approximate 
straight lines from the vessel wall to the exit orifice. At later time, 
free convection dominates and recirculation patterns are 
established. Discharge orientation can have a dramatic effect on 
the free convection flow field as well as on the growth and stability 
of the wall thermal diffusion layer. A jet-like structure (initiated at 
very early time and believed to be caused by wave effects) was ob- 
served to extend from the vessel wall diametrically opposite the 
exit orifice. When the discharge was parallel to but in the opposite 
direction of the gravitational vector, this jet-like structure was 
found to cause an instability in the lower wall diffusion layer. Ves- 
sel wall vibration resulted in a standing cellular acoustic wave pat- 
tern in the gas which, depending on discharge orientation, caused 
a violent instability. A model for temperature variation in the ther- 
mal diffusion layer is discussed and a numerical solution is given. 
Results of the predicted thermal diffusion layer histories are com- 

ed to data. A discussion of vessel orientation effects on critical 
ayleigh number is given. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 6726, 7926 


7855 (SAND—76-5614) Stop-motion radiography. Mottern, 
R.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Con- 
tract E(29-1)-789. 37p. (CONF-760914—8). Dep. NTIS $4.00. 

From American Society for Nondestructive Testing Flash X- 
Ra ay oo Houston, Texas, United States of America (USA) 
( 24 Sep 976). 
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A variety of radiographic techniques used at Sandia Labora- 
tories to examine dynamic events are described. The techniques, 
while not interfering with the events, make possible recording of 
data not obtainable by other means. The events being recorded 
may occur within microseconds or may require a time span of 
many seconds. Arrangement of equipment and various methods of 
image recording are discussed. 


7856 Origin of burst-type acoustic emission in unflawed 7075- 
T6 aluminum. Bianchetti, R. (Univ. of California, Davis); Ham- 
a M.A.; Mukherjee, A.K. J. Test. Eval.; 4: No. 5, 313-318(Sep 
1976). 

Tensile tests were used to study the acoustic emission from 
several 7075-T6 aluminum plates. Specimens from one plate 
produced a large burst-type emission in addition to the continuous 
emission. Metallographic and fracture surface studies indicated 
that the burst-type emission resulted from the brittle fracture of 
large (20 to 60 wm) primary inclusions in the microstructure. 


SAFETY ENGINEERING 


7857 (ANL—72-XX-9) Liquid nitrogen fire extinguishing 
— test report. Beidelman, J.A. (Argonne National Lab., Ill. 
co 4 May 1972. Contract W-31-109-Eng-38. 9p. Dep. NTIS 


The objective of this test series was to demonstrate the 
feasibility of using liquid nitrogen as a fire-extinguishing agent for 
certain types of metal fires. It was intended to provide data and ex- 
perience appropriate to the design of a second series which will 
test the — ility of this technique to plutonium fires and which 
will develop more detailed operating information and permit more 
precise measurement of test parameters-oxygen depletion rates and 
equilibrium concentrations, temperature effects, and nitrogen pres- 
sures, flow rates, spray methods and patterns, etc. The test series 
was directed specifically toward extinguishment of metal fires oc- 
curring in well-confined. areas and was not intended to be 
representative of any larger classification. Fires of several t 
were tested, e.g., magnesium, mixed magnesium and zirconium, 
sodium and cerium. (TFD) 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 7898 


ELECTRONIC CIRCUITS AND DEVICES 


7858 (BDX—613-1216(Rev.)) Design manual for potting 
electronic assemblies. (Bendix Corp., Kansas City, Mo. (USA)). 
Sep 1976. Contract E(29-1)-613. 97p. Dep. NTIS $5.00. 

A manual intended for —s mechanical designers is 
resented. Hence, definition of engineering terms is minimized. 
nless otherwise stated, the usual engineering definition of each 

term is intended. The manual gives a sound background of design 
practice for screening arms compounds, and quick overall design 
methods, basic formulations for detailed design, and design fea- 
tures both good and bad, so that the designer can sort and incor- 
porate good design features at a preliminary stage. In addition, use 
of the manual should delete bad features from existing designs as 
life-test failures and service failures occur. 


7859 (BDX—613-1435(Rev.)) Evaluation of high density 
braid termination fatigue life and condition. Milestone report. Be- 
larde, E. (Bendix oe Kansas City, Mo. (USA)). Aug 1976. 
Contract E(29-1 )-613. 7 Dep. NTIS $3.50. 

A part of the total high-density, braided shield development 
work was devoted to evaluating electromagnetic radiation (EMR) 
braided shield solder terminations. Because field handling and ex- 
cessive flexing of cables lowers the effectiveness of EMR shielding, 
ve failure data is essential for determining the life expectancy 
and future design of cables. Cables were bent vertically across a 
0.375-in. (9.5 mm) mandrel (0 to 180 to 0 degrees) for 100 cy- 
cles. Wire breakage averaged about 16 percent of the braid. The 
test was repeated using a 0.50-in.-dia (12.7 mm) mandrel with 
breakage averaging about 12 percent. The impregnation of the 
braid with cellulose nitrate, where practical, creates a more 
uniform stress distribution and thereby increases the cable fatigue 
life. Efforts directed toward a a technique for non- 
destructively evaluating the oo of the soldered braid termina- 
tion proved promising. Initial nondestructive test results on solder 
— produced a family of curves which compared directly to the 

reaking strength of the joints when pull tested. Further develop- 
ment will involve applying the technique to braid-to-EMR hard- 
ware terminations. 
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7860 (BDX—613-1462(Rev.)) F; bonding of beam lead 
devices. Bendure, A.O.; Piper, W.A. (Bendix Corp., Kansas City, 
7 aaa Aug 1976. Contract E(29-1)-613. 35p. Dep. NTIS 
$4. 


An SCR-diode combination, packaged in beam leaded 
device form, was thermocompression bonded by its beams and sol- 
dered by its body to a gold metallized ceramic substrate. The pur- 
pose of the face-up bonding was to provide improved heat dissipa- 
tion from the device. Au-78—Sn-22 or Pb-75—In-25 preforms 
were used for soldering. It was determined that there is little dif- 
ference in thermal admittance between devices with or devices 
without solder flow. Gold—tin provides much higher thermal ad- 
mittance, although the lead—indium provides a very closely con- 
trolled distribution. The lead—indium preforms are cheaper and 
easier to use in a manufacturing environment. 


7861 (BDX—613-1465(Rev.)) Feasibility study of diode 
egg ge” Final report. Gracey, J.P. (Bendix es Kansas 
City, Mo. (USA)). Sep 1976. Contract E(29-1)-613. 34p. Dep. 
NTIS $4.00. 

Investigations showed that it is feasible to precondition 
semiconductor diodes. Tests performed on four axial-lead, glass- 
body diode types included high temperature reverse bias, power dc 
or ac burn-in, and temperature cycling. Although 10 minor failures 
occurred among the 800 diodes tested, indications are that no 


gross or unexpected reliability problems are present in the produc- 
tion inventories. 


7862 (BDX—613-1469) Exposure study for dry-film photore- 
sists. Wilson, M.L. (Bendix Corp., Kansas City, Mo. (USA)). Sep 
1976. Contract E(29-1)-613. 26p. Dep. NTIS $4.00. 

Ultraviolet-light —— settings have been established for 
a Gyrex Conex Model 971 exposure unit to provide optimum ex- 
posure for DuPont Riston negative-acting dry-film photoresist 
Types 6S, 16, and 30, as well as for the new Types 110S and 116S. 
The amount of light undercut has been determined for Types 110S 
and 116S when used with both negative and positive phototools for 
the production of printed wiring boards. 


7863 (BDX—613-1477) Necessity of characterizing hybrid 
mi elements at microwave frequencies. O'Dell, G.D. 
(Bendix Corp., Kansas City, Mo. (USA)). Aug 1976. Contract 
E(29-1)-613. 13p. Dep. S $3.50. 

As a result of efforts to develop packaging techniques for 
large radio frequency hybrid microcircuits (HMC), the need for 
characterization of such microcircuits became apparent. Charac- 
terization of hybrids and their manufacturing processes for radio 
frequency applications is required for economic production. Many 
of the present rf HMC circuits require extensive circuit adjust- 
ments to obtain desired function. The problems involved are par- 
tially the result of the lack of accurate rf characterization of the 
components and manufacturing processes as they relate to rf HMC 
applications. 


7864 (BDX—613-1500(Rev.)) Cover evaluation for large 
hybrid microcircuits. Final Williams, J.H. (Bendix Pa 
Kansas City, Mo. (USA)). Sep 1976. Contract E(29-1)-613. 15p. 
Dep. NTIS $3.50. 

Diallyl phthalate (DAP) was evaluated as a cover material 
for large HMCs but found unsuitable because DAP covers do not 
remain sealed to substrates during temperature cycling. Ceramic 
covers evaluated for the same application were found to remain 
sealed during temperature cycling and are recommended for use. 
The use of thermoplastic resins i sealing covers on HMCs was 
also evaluated and General Mills’ Versalon 1164 was found to be 
the best general resin for the job because it has a slightly higher 
temperature requirement for complete softening and sealing. 


7865 (BDX—613-1552(Rev.)) Computer aided failure analy- 
sis. Smith, R.S. (Bendix Corp., Kansas City, Mo. (USA)). Sep 
1976. Contract E(29-1)-613. 16p. Dep. NTIS $3.50. 

A computer aided failure analysis system (CAFA) is being 
developed to troubleshoot defects in electronic assemblies. 
Through a question and answer procedure, the system provides 
step by step directions to guide a troubleshooter to the fault loca- 
tion. A diagnostic logic routine has been established for one 
product and the software necessary to store and implement the 
routine has been developed. The time share operation (TSO) ter- 
minal has been installed and the completed system has been found 
to be functional. A visual aid catalog has been developed for the 
current CAFA routine. 


7866 (BDX—613-1557) Low temperature aluminum solder- 
ing analysis. Peterkort, W.G. (Bendix * Kansas ef Mo. 
(USA)). Sep 1976. Contract E(29-1)-613. 48p. Dep. NTIS $4.00. 
The investigation of low temperature aluminum soldering in- 
cluded the collection of spread factor and dihedral angle data for 
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several solder alloys and a study of flux effects on aluminum. 
Selected solders were subjected to environmental tests and evalu- 
ated on the basis of tensile strength, joint resistance, visual ap- 
pearance, and ey ange analysis. A poms line method for 
determining adequate flux removal was developed. 


7867 (BDX—613-1563(Rev.)) Laser contoured and drilled 
substrates for thick film Final report. Uribe, F. 
(Bendix Corp., Kansas =F Mo. (USA)). Sep 1976. Contract 
E(29-1)-613. 20p. Dep. $3.50. 

The feasibility of using laser contoured and drilled sub- 
strates for thick film circuits was demonstrated. Laser contouring 
and drilling was found to provide the dimensional accuracy 
required by product and the finished product was proven capable 
of withstanding the thermal stresses imposed by the required ther- 
mal shock tests conducted on the product. 


7868 (BDX—613-1564(Rev.)) Characterization of chromi- 
um—gold films for hybrid microcircuits. Final report. Pierce, R.W. 
Jr. (Bendix Corp., Kansas City, Mo. (USA)). Sep 1976. Contract 
E(29-1)-613. 18p. Dep. NTIS $3.50. 

An existing chromium- electron beam evaporation 
system was evaluated for its ability to evaporate 6000 nm (60,000 
A) of gold to meet certain hybrid microcircuit specifications. The 
evaluation resulted in a new gold crucible design for the electron 
beam evaporation system. The new design ensures a longer cruci- 
ble life and increases the gold evaporation rate by a factor of four. 
The gold film evaporated at the new rate was shown to meet the 
bondability, solderability, and resistivity requirements of certain 
hybrid microcircuits. 


7869 (BDX—613-1565) Welding electric terminals ultrasoni- 
cally. Darner, G.S. (Bendix Corp., Kansas City, Mo. (USA)). Sep 
1976. Contract E(29-1)-613. 33p. Dep. NTIS $4.00. 

Ultrasonic welding has been investigated for use on foil con- 
ductor terminations. Equipment and tooling have been improved; 
material considerations and combinations have been evaluated to 
determine their effects on the process; and special configurations 


and techniques have been studied to extend the applicability of the 
ultrasonic welding process. 


7870 (BDX—613-1575) Plating hybrid microcircuits. Final 
Clay, F.A. (Bendix Corp., Kansas ee my (USA)). Sep 


1976. Contract E(29-1)-613. 18p. Dep. NTIS 
A nonproprietary and a proprietary gold plating bath were 
investigated to determine if they were capable of producing thick 
(76 ym) films for rf hybrid microcircuits. Both solutions were 
found to produce high parity, soft gold deposits over a wide range 
of plating conditions. Test circuits plated with 6, 10, and 25 wm 
ld deposits passed the HMC production requirements of bonda- 

ility, through-hole resistance, and other electrical characteristics. 


(BDX—613-1650) Improved process for impregnating 

oltage transformers. Final Wolfe, L.A. (Bendix Corp., 

Kansas City, Mo. (USA)). Sep 1976. Contract E(29-1)-613. 39p. 
Dep. NTIS $4.00. 

High voltage transformers typically exhibit a 5 to 10% reject 
rate euteg corona and voltage ans wn tests because of in- 
complete impregnation. Sample coil assemblies were fabricated to 
= data on the quality of four encapsulation processes: Bench 

‘our (pouring at atmospheric pressure and n deaerating), 
Vacuum Pour (placing units and material in a heated chamber and 
manually pouring under a vacuum) Vacuum-Pour-With-Positive- 
Pressure-Cure (same as Vacuum Pour except a positive pressure 
curing was used), and an Automated Encapsulation System 
(impregnating materials are stored in vacuum containers located in 
a heated chamber and then metered through static mixers). Results 
showed that an Automated En lation System is equal to or 
better than the Vacuum Pour, Vacuum-Pour-With-Positive-Pres- 
sure-Cure, and Bench Pour processes. 


7872 (BDX—613-1651(Rev.)) Miniature interconnection 
ey; Final report. Hollar, D.L. (Bendix Corp., Kansas 
cin. pean Sep 1976. Contract E(29-1)-613. 14p. Dep. 


Several specialized miniature interconnection methods were 
established and tested to minimize development hardware lead 
times and lower the cost of small design assemblies. A joining 
technique was deve! for attaching a 33 AWG aluminum wire 
to a copper flexcircuit. Two miniature connector prototypes were 
designed--a multi-conductor low voltage connector and a two-con- 
ductor high voltage connector. A precision X-Y-Z mechanical 
positioner using a closed circuit television system was developed to 
allow electrode alignment for welding miniature parts. 

7873 (COO—2766-3) Relativistic diodes in crossed 


magnetic 
fields. Progress report, June 1, 1975—February 15, 1976. Bekefi, 
G. (Massachusetts Inst. of Tech., Cambridge (USA). Research 


Lab. of Electronics). Feb 1976. Contract E(11-1)-2766. 57p. Dep. 
NTIS $4.50. 

oy behavior rd a cylindrical field emission diode (radial 
potential approximately 200 kV) was studied in the presence of an 
externally applied axial magnetic field B less than or equal to 16 
kG. Observations made of the space charge-limited electron cur- 
rent (approximately 50 kA) compare favorably with theory which 
takes into account the presence of both the external axial magnetic 
field and the azimuthal self-magnetic field generated by current 
flow in the cathode. At m tic fields exceeding the critical field 
necessary for cutoff, small but not insignificant current flows per- 
sist. The associated microwave emission su that this residual 
current is being driven by an as-yet-unidentified high-frequency in- 
stability. Time-resolved measurements of the diode current and 
voltage lead to a determination of the expansion velocity of the 
cathode and anode plasmas. It was found that an external magnetic 
field of approximately 5 kG suffices to stop plasma motion. This 
value is in agreement with magnetohydrodynamic computations for 
a hydrogen plasma having an initial temperature of a few eV. 
Spectroscopic measurements of the diode plasma have shown that 
hydrogen is indeed the dominant ion species. Stark broadening of 
the spectral lines yields their number density. 


7874 (SAND—76-0179) Adhesives for hybrid microcircuits. 
Silva, J.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 
1976. Contract E(29-1)-789. 22p. De . NTIS $4.50. 

The results of the characterization of 12 adhesives that were 
selected as being representative of adhesives used in the assembly 
of hybrid microcircuits are presented. Test procedures and results 
are presented in detail, and a material properties chart is supplied 
to assist the user in the selection and specification of the best ad- 
hesive for his application. 


7875 (SAND— 76-0306) Gold aluminum interconnect stabili- 

on thin film hybrid microcircuit substrates. Bushmire, D.W. 
(Sandia Labs., ae N.Mex. (USA)). Sep 1976. Contract 
E(29-1)789. 26p. Dep. S $4.00. 

The effects of gold aluminum intermetallic growth on the 
stability of interconnects to thin film hybrid microcircuits were stu- 
died. Three different metallization systems were evaluated usin 
three types of bonding wire. Tantalum—nitride—chromium—gol 
was bonded using 0.031 mm aluminum | percent Si wire and 
0.031 mm Aluminum | percent Mg wire. These two wire types 
were also bonded to substrates metallized with tantalum—nitride 
titani palladium—gold. Also, gold wire (0.025 mm) was 
bonded to aluminum metallization. These metallization-bond 
systems were evaluated by subjecting the test specimens to various 
known temperatures and time environments followed by loop pull 
tests to destruction, bond shear tests to destruction, and four-point 
probe electrical resistance measurements. The environments in- 
cluded: (1) 1000 h of storage at 100°C, 200°C, and 300°C; and (2) 
Temperature cycling from -40°C to 200°C for 10, 50, 100, 500, 
and 1000 cycles. The data show that the electrical resistance 
shows drastic increases long before mechanical integrity is 
degraded. It was not uncommon to see kilohms. The results of 
aging of gold wire bonding to aluminum metallized substrates are 
described. Stabilized and unstabilized wires were used, and the ef- 
fects of time and temperature on bond integrity are reported. Both 
were types degraded mechanically and electrically with little dif- 
ferences between the two. 


7876 (SAND— 76-0360) Adaptive digital filter. Elliott, G.R.; 
Jacklin, W.L.; Stearns, $.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Aug 1976. Contract E(29-1)-789. 33p. a IS $4.00. 

Some applications of the adaptive digital filter are of par- 
ticular interest at Sandia Laboratories. It is a time-varying, au- 
toregressive, linear system which can be used in system identifica- 
tion, signal enhancement, and linear prediction. In such applica- 
tions it may often give remarkable results as compared to the per- 
formance of nonadaptive systems. This report describes the adap- 
tive digital filter itself, some of the theory of operation, and exam- 
ples of its use in Sandia projects. 13 figures. 


7877 (SAND— 76-0505) Switching delay of the cermet ver- 

sion of the MC2965. S' , L.A.; Heiser, M.R. (Sandia Labs., Al- 

buquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)-789. 
$3.50. 


22p. a 
cermet version of the MC2965 vacuum switch tube was 
tested in three different circuits to determine the dependency of 
the tube’s switching delay and jitter on trigger current, anode volt- 
age, and rate of rise of anode current. The results were then com- 
with two physical models of switch closure time - one de- 
pendent on the acceleration of metal vapor plasma and the second 
dependent on the formation time of multiple cathode spots. The 
closure time was found to be inversely dependent on square 
root of the logarithm of trigger current, inversely dependent on the 
anode voltage, and directly dependent on the logarithm of the rate 
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of rise of anode current. Switching time jitter was found to have 
similar dependencies. The tube design is judged to be acceptable 
for its application requirements in the MC3181/3185 neutron 
generators. There is good agreement of the experimental results 
with the physical models in part, and it is recommended that effort 
be made to ‘’marry’’ the two to provide assistance in selection of 
materials and configurations of switch tube designs. 


7878 (SAND—76-0536) Electrical _oo of DuPont 
Birox and Cermalloy thick film resistors. III. Electric field effects. 
Se 
(U 
$6 


er, C.H.; Pike, G.E. (Sandia Labs., Albuquerque, N.Mex. 
ISA). Aug 1976. Contract E(29-1)-789. 135p. Dep. NTIS 


The response of three commercial thick film resistor 
systems to the application of square, high voltage pulses of varyin 
width and height are reported. Other variables examined include 
pulse number, pulse polarity, and resistor temperature. (TFD) 


7879 (SAND—76-5778) Improvement of TRAPATT per- 
formance with generated carriers. Kichl, R.A.; EerNisse, 
E.P. (Sandia Labs., Al ert N.Mex. (USA)). 1976. Contract 
E(29-1)-789. 1Sp. Dep. NTIS $3.50. 

It is demonstrated that a number of the difficulties which 
have thus far limited the application of the TRAPATT oscillator 
may be overcome by optically generating carriers within the device 
active region. Illumination with a short light pulse at the beginning 
of the bias pulse extents the ranges of bias, circuit tuning, and tem- 
perature over which the duration of leading edge jitter is short. Il- 
lumination during the application of the bias pulse significantly 
shifts the oscillation frequency. It is shown that this effect may be 
used to eliminate undesirable intrapulse frequency drift with 
shaped light pulse. Also, frequency switching in time-frames ap- 
proaching one rf period are accomplished, which opens up new ap- 
plications for the TRAPATT oscillator. 


7880 Design of high performance tunnel diode oscillator trans- 

ducers. Van Degrift, C.T.; Love, D.P. (California Univ., Irvine 

(USA). Dept. of Physics). pp 329-312 of In Low temperature 
hysics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Tunnel diode oscillators (TDOs) are capable of far greater 
accuracy and precision than is suggested by their past usage. In a 
previous paper, the formula governing the ultimate sensitivity of 
TDO transducers was discussed. The specific considerations in- 
volved in building TDOs which approach this ultimate sensitivity is 
presented here. The design of a highly sensitive apparatus for mea- 
surement of the temperature dependence of surface impedance 
and eee susceptibility at frequencies below 10 MHz is 
described first. Then the optimum geometry for experiments which 
use the capacitor as the transducing element or which need a well- 
defined inductor at frequencies from 20 to 100 MHz is briefly 
mentioned. Finally, a discussion of the effect of diode nonlineari- 
ties on the circuit performance is presented. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 7443, 7695 


7881 (NP—21116) Phase 2 report of technical investigation 
of alternatives for New York—New Jersey met area sewage 
sludge disposal management program. (Camp Dresser and McKee, 
Boston, Mass. (USA); Alexander Potter Associates, New York 
(USA)). Jun 1976. 348p. Interstate Sanitation Commission, New 
York, NY. 

For Interstate Sanitation Commission, New York, NY. 

The recommended management plan calls for pyrolysis of 
sludges produced by the treatment plants within the highly ur- 
banized portions of the study area and land application or com- 
posting of sludges produced by the treatment plants in the outlying 
portions of the study area. (TED) 


7882 Apparatus for pulverizing and sorting municipal waste. 
Ito, K.; Hirayama, Y.; Takeuchi, R.; Nomoto, M. (to = of In- 
dustrial Science and Technology). US Patent 3,973,735. lo Aug 
1976. Priority date | Apr 1974, Japan. 16p. 

An apparatus and a method for processing municipal waste 
with increased processing capacity are provided. The apparatus in- 
cludes at least a cylindrical screen having ridge projections on the 
inner surface thereof and a group of beaters mounted on a central 
shaft extending axially through the cylindrical screen. In carrying 
out the method, the municipal waste charged into the cylinder 
receives powerful beating and shearing due to the interaction 
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caused by the relative rotation between the tips of the beaters and 
the ridge projections thereby remarkably increasing the processing 
capacity. 


7883 Py ete of wire —- Scalco, E. (to Bell 
Telephone Labs., Inc.). US Patent 3,976,563. 24 Aug 1976. Filed 
date 7 Mar 1975. 8p. 

A method for recovering plastic from plastic insulated wire 
scrap involving separating the plastic from short segments of the 
wire by agitating the segments in a heated dry powder medium 
until the metal is released from the plastic insulation, separating 
the metal from the plastic insulation leaving at least 0.5 percent by 
weight of the powder intermixed with the plastic insulation. 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 6569, 7444, 7446 


7884 Coal burning system. Booker, L. (to Detroit Edison 
Co.). US Patent 3,934,522. 27 Jan 1976. Filed date 1 Nov 1974. 


4p. 

A system for burning fuel particles in which the particles 
are suspended in a stream of air and by ag se into the firebox of a 
heat exchanger. In order to spread the fuel-air mixture, air is 
directed transversely, and preferably outwardly of the flowing mix- 
ture. The fuel is preferably powdered coal. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


7885 Synchrotron radiation. Mosaic; 6: No. 6, 14-19(1975). 

The use of synchrotron radiation from accelerators and 
storage rings for x-ray and ultraviolet sources is discussed. The 
synchrotron radiation has the advantages of high intensities, a con- 
tinuous spectrum of energies, and nearly perfectly polarized 
beams. Also discussed are dedicated facilities, types of experi- 
ments, and potential uses of synchrotron radiation. (PMA) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


7886 (UCID—17051) Monte Carlo model for a thick target 
T(D,n)* He neutron source. Webster, W.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 2 Aug 1976. Con- 
tract W-7405-ENG-48. 19p. Dep. NTIS $3.50. 

A brief description is given of a calculational model 
developed to simulate a T(D,n)* He neutron source which is 
anisotropic in energy and intensity. The model also provides a 
means for including the time dependency of the neutron source. 
Although the model has been applied specifically to the Lawrence 
Livermore Laboratory ICT accelerator, the technique is general 
and can be applied to any similar neutron source. 


AUXILIARIES AND COMPONENTS 


7887 (BNL—21705) AGS superconducting bending magnets. 
Robins, K.E.; Sampson, W.B.; Mclinturff, A.D.; Dahl, P.F.; Ab- 
batiello, F.; Aggus, J.; Bamberger, J.; Brown, D.; Damm, R.; 
Kassner, D.; Lasky, C.; Schlafke, A. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 3p. (CONF- 
760829—38). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Four large aperture superconducting bending magnets are 
being built for use in the experimental beams at the AGS. Each of 
these magnets is 2.5 m long and has a room temperature aperture 
of 20 cm. The magnets are similar in design to the dipoles being 
devel for ISABELLE and employ a low temperature iron 
core. Results are presented on the "’training’’ behavior of the mag- 
nets and a comparison will be made with smaller aperture ver- 
sions of this design. The magnet field measurements include end 
fields and leakage fields as well as the harmonic components of the 
straight section of the magnet. 


7888 (LBL—5364) Tests on large diameter superconducting 
solenoids designed for colliding beam accelerators. Eberhard, P.H.; 
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Green, M.A.; Michael, W.B.; Taylor, J.D.; Wenzel, W.A. 
(California Univ., Berkeley (USA). Lawrence yond Lab.). Aug 
1976. Contract W-7405-eng-48. 7p. (CONF-760829—39). Dep. 
NTIS $3.50. 

From Applied superconductivi conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Two prototype large diameter thin coil solenoids which use 
the mechanical structure to moderate quenches, were built and 
systematically tested. The solenoids are cooled by two phase heli- 
um flowing in tubes which form a part of the coil structure. The 
coils were tested by inducing a series of quenches at various cur- 
rents. The results of these tests are given. 


7889 (UCID—17280) R and D on electronuclear 
 nonn of fissile material. Van Atta, C.M. (California Univ., 

ivermore (USA). Lawrence Livermore Lab.). 30 Sep 1976. Con- 
tract W-7405-eng-48. 7p. Dep. NTIS $3.50. 

E The feasibility of using the 184 inch cyclotron at Lawrence 
Livermore Laboratory for plutonium 239 and uranium 233 
production is investigated, and recommendations are made for 
research and development activities. Suggested efforts involve: (1) 
nuclear theory of the electronuclear process; (2) accelerator 
design and _ development, and (3) target and process design 
studies. (PMA) 


7890 Supercond devices of KOLTSETRON. Ageev, 
A.L.,; Balalikin, N.1.; Volkov, V.Ja.; Zeldovich, A.G.; Krylov, V.V.; 
Muratov, Ju.V.; Rubin, N.B.; Sarantsev, V.P.; Smirnov, Ju.L; 
Shabratov, V.G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). pp 282-285 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics, Otaniemi, Finland (14 Aug 1975). 

KOLTSETRON section of a collective ion accelerator con- 
sists of superconducting accelerating cavities, superconducting 
solenoids forming axial magnetic field of the required configura- 
tion sega 2 T) along acceleration, and cryogenic system 
for cooling cavities and solenoids. Thermostatic processes are 
brought about by refrigerator of 240 W. The length of the section 
is 3.0 m. The expected energy of accelerated protons is 400 MeV. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 7885, 7925 


7891 (ANL-HEP-CP—76-47) 
dipole magnet design and a Ae ram for POPAE. 7. 
water, J.; Foss, M.H.; Genens, L.E.; an, L.G.; Smith, R.P.; 
Turner, L.R.; Wang, S.T.; Snowdon, S.C.; Purcell, J.R. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-eng-38. Sp. 
(CONF-760829—37). Dep. NTIS $3.50. 
From Applied superconductivity conference; Stanford, 
California, United States ol hinsdn (USA) (17 Aug 1976). 
POPAE, the p Proton—Proton Intersecting Sto 

Ring Facility at Fermi National Accelerator Laboratory, will 

uire some 1400 superconducting 6.0 T dc dipole and quadru- 
pole magnets. The dipoles are 6.17 m long and consist of coils of 
rectangular cross section clamped directly onto the 6 cm inner 
diameter bore tube. Aluminum is used to support the coils, and 
they are wound from a rectangular monolithic 2:1 copper to NbTi 
filamentary conductor. An experimental program was undertaken 
to test and select the size, type, and internal support scheme of the 
conductor. Individual coils of the POPAE dipole design, foreshor- 
tened to 0.5 m but supported similarly to the full-si magnet, are 
being tested in the field of a 2.0 T backing m t modeled after 
the Argonne SSR magnets. We also describe the large-scale 
cryogenics installation needed for the facility. 


7892 (BNL—21589) Synchrotron — research — i 
conceptual report. (Brookhaven Nati Lab., Upton, N.Y. 
(USA)). Jun 1976. Contract E(30-1)-16-PRJ-78-CH-004. 99p. 
Dep. NTIS $5.00. 

A report is presented to define, in general outline, the ex- 
tent and proportions, the type of construction, the schedule for ac- 
complishment, and the estimated cost for a new Synchrotron 
Radiation Facility, as proposed to the Ene Research and 
Deve’ ent Administration by the Brookhaven National Labora- 

, report is concerned — Se with the scientific and 
Pp’ 


to 
tec i ification for undertaking this project; the latter is 
aaa ok icitly in : The es 


Six-tesla superconducting 


te documents. rt does con- 
sider user requirements, ever, in order to ish a basis for 
design development. Preliminary drawings, outline specifications, 
estimated cost data, and other riptive material are included as 
supporting documentation on the current status of the project in 
this preconstruction phase. 
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7893 (BNL—21706) Forced flow cooling of ISABELLE 
dipole magnets. Bamberger, J.A.; Aggus, J.; Brown, D.P.; Kassner, 
D.A.; Sondericker, J.H.; Strobridge, T.R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 4p. 
(CONF-760829—36). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The superconducting magnets for ISABELLE will use a 
forced flow supercritical helium cooling — In order to evalu- 
ate this cooling scheme, two individual dipole magnets were first 
tested in conventional dewars using pool boiling helium. These 
m ts were then modified for forced flow ing and retested 
with the identical magnet coils. The first evaluation test used a | 
m-long ISA model dipole magnet whose pool boiling performance 
had been established. The same magnet was then retested with 
forced flow cooling, energizing it at various operating temperatures 
until quench occurred. The m t performance with forced flow 
eg consistent with data from the previous pool boilin 
tests. The next step in the program was a full-scale ISABELL 
dipole ring magnet, 4.25 m long, whose performance was first eval- 
uated with pool boiling. For the forced flow test the magnet was 
shrunk-fit into an unsplit laminated core encased in a stainless 
steel cylinder. The high pressure gas is cooled below 4 K by a heli- 
um bath which is pumped below atmospheric pressure with an 
ejector nozzle. The performance of the full-scale dipole magnet in 

new configuration with forced flow cooling, showed a 10 per- 
cent increase in the attainable maximum current as compared to 
the pool boiling data. 


7894 (BNL—21708) ISABELLE Ring Magnets. MclInturff, 
A.D.; Sampson, W.B.; Robins, K.E.; Dahl, P.F.; Damm, R.; 
Kassner, D.; Kaugerts, J.; Lasky, C. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 4p. (CONF- 
760829—35). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Data are presented to establish the operating characteristics 
of the proposed ISABELLE ririg magnets. The harmonic content 
of both the straight section and ends of the magnets was measured 
as a function of magnetic field with the correction coils energized 
or disconnected. The magnets are single layer cos N/sub theta/ 
turns distribution superconducting saddle coils with ‘’cold’’ iron 
shields. The data presented also include quench performance of 
magnets vs the critical current performance of the wire strands; 
the rate effect on the harmonic content of the field; the magnetiza- 
tion loss of the magnets; magnetic length; magnetic field vs cur- 
rent/turn; and magnetic field external to the iron shield. The max- 
imum performances of the dipoles and quadrupoles are 4.9 T and 
4.6 T (bore field 2-D) with a design requirement of 3.93 T and 
3.28 T respectively. Magnets of both types have exceeded the 
design field on the first quench. The field characteristics are well 
within the present design requirements for ISABELLE. 


7895 (BNL—50507) Effect of random errors in supercon- 
ducting magnets during beam stacking. Kycia, T.F.; Month, M. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1 Mar 1976. 
Contract E(30-1)-16. Sp. Dep. NTIS $4.50. 

Random errors due to the positioning of the coil blocks in 
superconducting magnets introduce error multipoles. Because the 
coil blocks are close to the limiting beam aperture, the multipoles 
are a sensitive function of the closed orbit. The consequences of 
this effect for the accumulation of current in high energy super- 
conducting storage rings is discussed. 


7896 (BNL—50508) 600 x 600 GeV ISABELLE. Kycia, 
T.F.; Month, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 
8 Mar 1976. Contract E(30-1)-16. 6p. Dep. S $4.50. 

A new design concept for ISABELLE is described. Energies 
of about 600 x 600 GeV can be reached with luminosities of 2.6 x 
10* to 10*. In general, an optimization in cost can be achieved by 
the addition of a stacking ring which could allow a reduction in 
the aperture from 8 cm to about 5 cm in the main rings. 


(BNL—50548) Error field across the of the 
Parzen, G. (Brookhaven National Lab., Upton, 


7897 
ISABELLE dipole. 

N.Y. (USA)). 22 Jul 1976. Contract E(30-1)-16. 6p. Dep. NTIS 
$3.50. 


Error field multipoles due to systematic errors in the current 
distribution are computed and compared with the error field mul- 
tipoles due to random errors in the current distribution. The syste- 
matic field error multipoles are found to vary rapidly across the 
aperture, and in some cases may be the dominant error multipoles. 


som of bi accele Har H.; K wisi, 
vacuum system of high power rators. Hartwig, H.; Kouptsidis, 
J. (Deutsches Elektronen-Synchrotron (DESY), Hamburg (F.R. 
Germany)). pp 140 of In Entwicklungsstand und Anwendung- 
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smoeglichkeiten neuzeitlicher Schweiss-, Loet- und Prueftechnolo- 

n. Vortraege des — x am |. und 2. Dezember 1975 in 
uelich. Duesseldorf, F.R. Germany; Deutscher Verlag fuer 
Schweisstechnik (1975). (In German) 

From Colloquium on the status and possible applications of 
modern welding, soldering, and control technologies; Juelich, F.R. 
Germany (1 Dec 1975). 

Short communication only. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 6714, 7687, 8059 


7899 Resistive mixers as photon detectors for the millimeter 
and far infrared spectral Tucker, J.R. (Aerospace Corp., 
El Segundo, Calif. (USA). Electronics Research Lab.). pp 180-183 
of In Low temperature ics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds. ). Amsterdam; North. olland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A quantum theory of photon assisted tunneling has been 
developed to characterize the performance of nonlinear resistive 
mixers at high frequencies. The major predictions of this theory 
establish the potential of apo moan cooled tunneling devices as 
sensitive and fast photon detectors in the millimeter and far in- 
frared regions, a portion of the spectrum in which the best 
presently available detectors possess sensitivities orders of mag- 
nitude in excess of the quantum noise limit. An example of the 
pa ot device is the superconductor-semiconductor Schottky bar- 
rier diode. 


GENERAL DETECTORS AND MONITORS ‘ 
REFER ALSO TO CITATION(S) 7116, 7232, 7274, 7929, 8858 


7900 (UCRL—77745) Response of ultrafast scintillators. 
Cheng, J.C.; Lerche, R.A.; Tirsell, K.G.; Tripp, G.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1976. Con- 
S W-7405-ENG-48. 6p. (CONF-760828—12). Dep. NTIS 
From 12. international congress on high speed photography; 
Toronto, Canada (1 Aug 1976). ’ Poe ee 
Measurements of the properties of subnanosecond, 
quenched NE111 plastic scintillators with various concentrations 
of acetophenone and benzophenone are presented. These 
paniees agents have been found to very significantly decrease 
the NEII1 decay time. Measurements are made using UV and 
laser produced x-ray radiations. The scintillations are detected 
using a visible streak camera with 10 ps resolution. The r will 
include measurements of: (1) 10-90 percent rise time, (2) HM, 
(3) decay time, (4) relative scintillator efficiencies, (5) amplitudes 
vs. time measurements of the long decay component. All temporal 
measurements are obtained from a gold cathode ultrafast x-ray 
streak camera, and the detailed x-ray energy spectrum above | 
keV is also measured using an array of x-ray PIN diodes equipped 
with the appropriate K-edge filters. Details of the experimental 
——-| are discussed and anticipated applications are in- 
cluded. 


7901 (UCRL—78205) Calculated and measured efficiency of 
a man-portable *He neutron detector. O'Dell, A.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Sep 
1976. Contract W-7405-ENG-48. 3p. (CONF-761006—5). Dep. 
NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter a New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A small man-portable neutron detector was constructed 
using 18 *He proportional counters arranged in three layers within 
a polyethylene moderator. Each counter is 25 mm in diameter by 
340 mm long (sensitive length) and is filled with highly-purified 
3He to a pressure of 400 kPa (4 atm). Efficiency measurements 
were made wing a **Cf neutron source. Detailed calculations of 
the detector efficiency were done using the TART Monte Carlo 
transport code. Calculations and measurements were compared for 
several source/detector configurations. 


7902 Low mass cylindrical multiwire proportional chamber 
with unambiguous dual coordinate readout. Schuebelin, P.; Fuhr- 
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mann, J.; Iwata, S.; Radeka, V.; Schreiner, W.N.; Turkot, F.; 
Weitsch, A. (Brookhaven National Lab., Upton, N.Y. (USA)); 
Sancton, R.W. (Carleton Univ., Ottawa, Ontario (Canada)). Nucl. 
Instrum. Methods; 131: No. 1, 39-46(1 Dec 1975). 

The authors have built and tested a cylindrical multiwire 
proportional chamber with dual coordinate readout from the 
anode wires. The azimuthal coordinate is obtained in the conven- 
tional way, the axial one by charge division with a resolution of 
Al/l=0.4% fwhm. The prototype chamber is 75 cm in diameter and 
100 cm high and consists of two thin foil cathodes, two Mylar gas 
ae. and a central anode wire plane with a total mass of 21 
mg/cm?. 


7903 Improvement in spatial resolution of track-etching 
microradiography. Beach, J.L.; Becker, K. (Oak Ridge National 
Lab., Tenn. (USA)). Nucl. Instrum. Methods; 130: No. 2, 99- 
506(15 Dec 1975). 

In the conventional microradiography of minerals, biological 
samples, and other specimens, for example by neutron-induced au- 
toradiography, the spatial resolution which can be obtained is 
limited to about 10-40um, the range of fission fragments or alpha 
particles in the polymer registration medium. Several possible 
methods for improving resolution into the <Syum range have been 
investigated using <10um U0, microspheres as a ‘point source’ of 
fission fragments. Absorber foils approximately 10-154m_ thick 
between object and detector were shown to reduce the diameter of 
the undesirable ‘halo’, but best results have been obtained with 
glass detectors with a high critical registration angle and with the 
selective perforation of polymer (polycarbonate or cellulose 
nitrate) detector foils with a thickness slightly less than the particle 
range. The relative advantages and disadvantages of the various 
approaches are discussed. 


7904 Adaptable-geometry, low-mass hodoscopes using cathode 
read-out chambers. Davier, M.; Gilchriese, M.G.D.; 


’ proportional ; ) 
Leith, D.W.G.S. (Stanford Linear Accelerator Center, Calif. 
(USA)). Nucl. Instrum. Methods; 131: No. 2, 229-233(24 Dec 
1975). 

The use of cathode read-out proportional chambers as 
large-area, low-mass hodoscopes has been investigated. Measure- 
ments of time resolution, space resolution, cathode multiplicity, 
and ey eagle ener effects are presented here. Comments 


about future application are included. 


7905 Scintillation in Pilot 425 and UVT Lucite. Garbincius, 
P.H. (Massachusetts Inst. of Tech., Cambridge (USA). Lab. for 
Nuclear Science). Nucl. Instrum. Methods; 131: No. 2, 273-277(24 
Dec 1975). 

Scintillation light was observed in Pilot 425 and UVT 
(ultraviolet transmitting) Lucite using slow protons below 
Cherenkov threshold. The light outputs relative to Pilot B scintilla- 
tor were measured. Combined with high energy Cherenkov data, it 
is found that the ratio of Cherenkov light to scintillation light is 
11/1 for Pilot 425 and 80/1 for UVT Lucite for minimum ionizing 
particles. 


7906 Sub-nanosecond scintillators. Lyons, P.B. (Los 
Alamos Scientific Lab., N.Mex. (USA)); Hurlbut, C.R. (Nuclear 
Enterprises Incorporated, San Carlos, CA 94070, USA); Hocker, 
L.P. (EG and G, Inc., Santa Barbara, Calif. (USA)). Nucl. In- 
strum. Methods; 133: No. 1, 175-177(15 Feb 1976). 

An ultrafast plastic scintillator has been developed by addi- 
tion of acetphenone to NEI11. The resulting quenched plastic 
shows a fwhm of less than 600 ps. 


7907 The of plastic scintillator to protons in 
the energy 0 to 100 MeV. Preedom, B.M. (South Carolina 
Univ., Columbia (USA). Dept. of Physics); Saltmarsh, M.J.; Lu- 
demann, C.A. (Oak Ridge National Lab., Tenn. (USA)); Alster, J. 
(Tel Aviv Univ. (Israel). Dept. of Physics). Nucl. Instrum. 
Methods; 133: No. 2, 311-314(1 4s 1976). 

The response of plastic scintillators has been measured for 
monoenergetic proton beams of 70, 80, 90 and 100 MeV. Results 
are presented for the tail-to-peak ratio as a function of the cutoff 
energy below the peak. 


7908 A neutron detector for measurement of total neutron 
production cross sections. Sekharan, K.K.; Laumer, H.; Kern, B.D.; 
Gabbard, F. (Kentucky Univ., Lexington (USA). Dept. of Physics 
and Astronomy). Nucl. Instrum. Methods; 133: No. 2, 253-257(1 
Mar 1976). 

A neutron detector has been constructed and calibrated for 
the accurate measurement of total neutron production cross sec- 
tions. The detector consists of a polyethylene re of 60 cm 
diameter in which eight '°BF, counters have been installed radially. 
The relative efficiency of this detector has been determined for 
average neutron energies from 30 keV to 1.5 MeV by counting 
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neutrons from ‘Li(p, n)’Be. By adjusting the radial positions of the 
BF, counters in the polyethylene sphere the efficiency for neutron 
detection was made nearly constant for this energy range. Mea- 
surement of absolute har cage for the same neutron energy range 
has been done by counting the neutrons from *'V(p, nce and 
Fe(p, n)*"Co reactions and determining the absolute number of 
residual nuclei produced during the measurement of neutron yield. 
Details of absolute efficiency measurements and the use of the de- 
tector for determination of neutron production cross sections are 
given. 


7909 ant ns scintillation camera and head holder 
therefor. Kay, T.D. US Patent 3,976,051. 24 Aug 1976. Filed date 
5 Aug 1975. 4p. 
A holder for immobilizing the head of a patient undergoin 
ote ~ scan by a Mgr Scintillation Camera is described: 
ler has a uniquely designed shape capable of comfortabl 
supporting the head. In addition, this holder can be both adjustably 
removably utilized in combination with the scintillation 
camera so as to enable the brain scan operation to take place 
while the patient is in the seated position. 


7910 Channel electron multipliers. Seidman, A.; Avrahami, 
Z.; Sheinfux, B.; Grinberg, J. (to Ramot University for Applied 
Research and Industrial Development Ltd.). US Patent 3,976,905. 
24 Aug 1976. Priority date 5 Jul 1973, Israel. 8p. 

A channel electron multiplier is described having a tubular 
wall coated with a secondary-electron emitting material and in- 
cluding an electric field for accelerating the electrons, the electric 
field comprising a plurality of low-resistive conductive rings each 
alternating with a high-resistive insulating ring. The thickness of 
the low-resistive rings is many times larger than that of the high-re- 
sistive rings, being in the order of tens of microns for the low-re- 
sistive rings and at least one order of magnitude lower for the 
high-resistive rings; and the diameter of the channel tubular walls 
is also many times larger than the thickness of the high-resistive 
rings. Both single-channel and multiple-channel electron mul- 
tipliers are described. A very important advantage, particularly in 
making multiple-channel multipliers, is the simplicity of the 
Pp ure that may be used in constructing such multipliers. Other 
operational advantages are described. 


7911 Three-dimensional time-of- it gamma camera system. 
Nickles, R.J.; Meyer, H.O. (to Wisconsin Alumni Research Foun- 
dation). US Patent 3,978,337. 31 Aug 1976. Filed date 29 Jan 
1975. 20p. 

A pair of fast acting elongated plastic scintillation bars are 
arranged in a skewed spatial relationship to thereby define a 
unique tetrahedron in space which constitutes the positron sensi- 
tive volume of the camera. Each scintillation bar is serviced by a 
pair of fast acting photomultiplier tubes disposed immediately ad- 
jacent the ends of the bars, so that four substantially coincident 
relative times of activation of the photomultipliers occur when the 
two d 511 keV gamma rays, arising from a positron an- 
nihilation within the thetrahedron, n to hit and be ~~ 
by the two scintillation bars, causing scintillations therein. From 
measurements and analysis of the various time differences of 
photomultiplier activations, the location of the respective scintilla- 
tions along the two bars is defined, thereby defining the gamma 
ray flight line joining the two scintillations. Measurement and anal- 
ysis of various time differences of photomultiplier activation then 
serves to define the point along the gamma ray flight line at which 
the positron annihilation occurred. In an enhanced sensitivity ver- 
sion, a plurality (p) of pairs of skewed detectors are arranged so 
that a plurality of detectors are parallel and closely , and 
the plurality of detectors with which they are paired are also paral- 
lel and closely spaced, effectively forming (p*) cameras covering 
(p*) tetrahedrons, which tetrahedrons may be closely overlapping 
as to cover almost identical volumes. 


RADIATION DOSEMETERS 
7912 of the “Nb(n,n’ 
Nb reaction the of materials irradiations. 


(France). Service des Piles). 30 Jul 1975. 4p. (In French). 
(CONF-750935— 14). INIS. 

From 1. ASTM-Euratom a on reactor dosimetry( 
as and standarization; n, Netherlands (22 Sep 
1975). 

The activation detector technique is very widely used in 
dosimetry of materials irradiations. Nb(n,n’ )sup(93m)Nb 
reaction is the most suitable. In this paper, the causes of this selec- 
tion are summarized: high melting point and good compatibility of 
the metal with usual environments, -life and mainly low 
threshold cross-section com with radiation damage cross- 
sections. The selected solutions for its practical utilization are: ir- 


INSTRUMENTATION 809 


radiation of rolled metallic high purity niobium, (bare or under 
various ji kets); measurement of the be Ksub(a) Nb activity 
with a Si-Li detector (cooled preamp.) analysis of the X ray 
spectrum. 
7913 (ORNL/MIT—220) Evaluation of BeO ceramic disks for 
’ stimulated exoelectron dosimetry. Bush, J.R.; Keeler, J.B.; 
Piret, J.J. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). 
School of Chemical Engineering Practice). 21 Nov 1975. Contract 
W-7405-eng-26. 40p. Dep. NTIS $4.00. 
BeO ceramic disks were evaluated for lication as 
dosimeters for both penetrating and non-penetrating radiation. 
Response to oy radiation was measured as thermolu- 
minescence (TL) and to non-penetratin; radiation as thermally 
stimulated exoelectron emission (TSEE). Field experiments 
demonstrated that both TSEE and TL responses from BeO can 
monitor diverse radiation fields. BeO disks in a ive dosimeter 
were found to be sensitive to a lower exposure level of 100 pCi- 
day/liter of radon. The depth of the more active exoelectron layer 
in BeO was found to be 4 wm. A second less active, exoelectron 
layer extends to a depth of at least 16 wm. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 6632, 8286 


7914 Spectrometry with solid-state detectors. Bertolini, G.; 
Restelli, G. (EURATOM, lepra, Italy). pp 123-167 of In Atomic 
inner-shell processes. Vol. II. Crasemann, B. (ed.). New York; 
Academic Press, Inc. (1975). 

Topics covered include: basic characteristics of x-ray and 
electron spectrometers (materials, detector types, detector struc- 
ture and mounting, entrance windows, factors affecting energy 
resolution); x-ray spectrometers (energy calibration, e yr x 
peak-to-tail ratio); electron spectrometers (energy calibration, effi- 
ciency, peak-to-tail ratio, special arrangements); and a discussion 
of prospective developments in the technology. 18 figures, 8 ta- 
bles, 149 references. (GHT) 


7915 Proportional-counter spectrometry. Fink, R.W. (Georgia 
Inst. of Tech., Atlanta). pp 169-186 of In Atomic inner-shell 
rocesses. Vol. Il. Crasemann, B. (ed.). New York; Academic 
sen Inc. (1975). 

Topics covered include: gas multiplication, energy resolu- 
tion, risetime and pulse shape; wall effects; spurious counts and af- 
terpulses; single-electron spectrometry; spectrometry of few-elec- 
tron events; position sensitive proportional counters; and propor- 
tional counters with —— innovations and applications. 4 figures, 
105 references. (GHT) 


7916 Optimum filtering in the presence of dominant 1/f noise. 
Llacer, J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nucl. Instrum. Methods; 130: No. 2, 565-570(15 Dec 
1975). 

Optimum oe ome waveshapes for filtering in high 
resolution opto-feedback X-ray spectrometer systems in which 1/f 
noise is dominant are calculated. The resulting cusps are shown to 
reduce the electronic noise line width of very good spectrometer 
systems by roximately 10% at long peaking times. Implementa- 
tion of such filters by transversal or by time variant methods is 
discussed and, as an example, it is shown theoretically that for a 
system with 90.5 eV fwhm electronic noise as filtered with a 7th 
order pseudo-Gaussian wavesh at taug=35 ys, the correspond- 
ing noise line widths for the optimal cusp and for a particular time 
variant filter would be 82.5 and 75 eV fwhm respectively. 


7917 A two-parameter spectrometer for unidirectional 
neutrons from about 5 to 200 MeV. Madey, R.; Waterman, F.M.; 
Baldwin, A.R. (Kent State Univ., Ohio (USA). Dept. of Physics). 
Nucl. Instrum. Methods; 133: No. 1, 61-70(15 Feb 1976). 

A two-parameter spectrometer has improved background 
discrimination capabilities over the previously reported one- 
parameter version for measuring unidirectional neutrons in the re- 
gion from about 5 to 200 MeV. While both versions measure the 
time-of-flight of a neutron scattered elastically between two scintil- 
lation counters, the two-parameter trometer measures also the 
pulse-height of the recoil proton from a neutron-proton elastic 
scattering event in the first scintillator. The electronic system is 
capable of measuring recoil-proton pulse-heights over a dynamic 
range of 200 to 1. Measurements of thick-target neutron spectra in 
the region from 5 to 95 MeV with 4 in. thick first detectors reveal 
that combined back, from neutron-carbon and plural- 
scattered neutrons constitute about 50% of the total events ob- 
served in a ‘good geometry’ arrangement. 


7918 Mevtven exgtese you aqecuemetes tte asp 66 on cae 
tron linac. Stelts, M.L.; Browne, J.C. (California Univ., Livermore 
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(USA). Lawrence Livermore Lab.). Nucl. Instrum. Methods; 133: 
No. 1, 35-49(15 Feb 1976). 

A three-crystal, Ge(Li)-Nal spectrometer has been 
developed to measure neutron capture y-ray spectra at the Liver- 
more 100 MeV electron linear accelerator. ign criteria are 
discussed. Circuits and techniques to optimize performance in an 
electron linac environment are — Some useful data analy- 
sis techniques for extraction of peak energies and intensities are 
given. A technique is discussed for using the simple response func- 
tion of a three-crystal spectrometer to unfold unresolved data to 
find the incident y-ray spectrum. 


7919 Properties of a two-axis rometer as a slow neutron 
monochromator. McCarthy, J.; Majkrzak, C.; Malik, S. (Rhode 
Island Univ., Kingston (USA). Dept. of Physics). Nucl. Instrum. 
Methods; 133: No. 1, 83-92(15 Feb 1976). 

Presented are the performance characteristics of a 2-axis 
neutron monochromator used for total cross section measure- 
ments. The intensity, resolution, and beam purity of the instrument 
are compared to those of a single-axis monochromator. The first 
and second axis rocking curves are used as an indirect check of 
the instrument resolution. It is found that the two-axis monochro- 
mator is capable of significantly better energy resolution compared 
to that of a single-axis instrument given the same intensity require- 
ments. 


7920 Prediction of the pulse-height spectral distortion caused 
by the peak pile-up effect. Wielopolski, L.; Gardner, R.P. (North 
Carolina State Univ., Raleigh (USA). Dept. of Nuclear Engineer- 
ing). Nucl. Instrum. Methods; 133: No. 2, 303-309(1 Mar 1976). 
A method is developed for calculating the distortion in 
pulse-height spectra obtained from spectrometry systems caused by 
the peak pulse pile-up effect. A general expression for double 
pulse coincidence is derived from the interval distribution for cal- 
culating the observed spectrum in terms of the true (undistorted) 
spectrum, the allowable pulse width, and the pulse shape. A 
specific model and explicit solution is obtained by assuming that 
the pulse shape is parabolic. Good agreement is obtained between 
this model and experimental data on a specific system which has a 
pulse shape that is approximately parabolic. An iterative procedure 
can be employed with the present model to obtain true spectra 
from observed spectra that contain considerable pulse pile-up. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


7921 Design, construction and performance of the Brookhaven 
National Laboratory 7-foot bubble chamber. Bamberger, J.A.; 
Brown, D.P.; Goodzeit, C.L.; Kassner, D.A.; Louttit, R.I.; Prodell, 
A.G.; Shutt, R.P.; Sondericker, J.H. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Nucl. Instrum. Methods; 130: No. 2, 379- 
425(15 Dec 1975). 

The BNL 7-foot Bubble Chamber was originally built as a 
facility to test many of the new concepts involved in the design of 
very large bubble chambers, and later modified to become a high 
energy physics research tool. Though there are individual dif- 
ferences, it typifies the design of the newest generation of these 
devices. It is , rosa Mee with reference to the design of each of its 
subsystems, and to its operation. 


7922 Practical aspects of Li-Xe transition radiation detectors. 
Bosshard, R.; Fischer, J.; Iwata, S.; Radeka, V.; Wang, C.L. 
(Brookhaven National Lab., Upton, N.Y. (USA)); Willis, W-J. 
(Yale Univ., New Haven, Conn. (USA). Dept. of Physics). Nucl. 
Instrum. Methods; 130: No. 2, 365-373(15 Dec 1975). 
Practical aspects of a lithium transition radiator and xenon 
Jans gace ye wire chamber for particle discriminatior were studied. 
application to high energy experiments requiring also particle 
position determination in two dimensions, pulse height selection, a 
large solid —e, and a high-counting rate performance was in- 
vestigated with 1.4 GeV/c pions and electrons. Some optimum 
parameters for these requirements are indicated. 


7923 Preliminary design calculations for an ionization _ 
trometer for use in beam experiments. Gabriel, T.A.; - 
burp? J.D.; Santoro, R.T. (Oak Ridge National Lab., Tenn. 
i Nucl. Instrum. Methods; 130: No. 2, 375-378(15 Dec 
). 

The calculated response of an ionization spectrometer con- 
taining Nal, Fe, and Ar to charged pions and kaons in the 0.1-1.0 
GeV/c momentum range is poessetee. 


Calculated performance of a segmented pyramid 
calorimeter of iron and le habenay, E2.; Gabnel, T.A. (Oak 
Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 133: 
No. 1, 75-81(15 Feb 1976). 

The calculated performance of a segmented pyramid-shaped 
calorimeter of iron and plastic is presented. The types of incident 
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particles considered are _—— charged pions, and electrons. The 
momentum range is 0.2-8 GeV/c. The calculated resolution 
(AE/E) obtained for protons and charged pions decreases from 
a 90% at 1 GeV to approximately 50% at 8 GeV. For 
incident electrons, the resolution decreases from approximately 
25% at 1 GeV to approximately 8% at 8 GeV. 


Multiwire proportional chamber for the 
CERN Intersecting Storage Rings. Baksay, L.; Boehm, A.; Foeth, 
H.; Staude, A. (Technische Hochschule Aachen (F.R. Germany). 
3. Physikalisches Inst.); Lockman, W.; Meyer, T.; Rander, J.; 
Schlein, P.; Webb, R. (California Univ., Los Angeles (USA)); 
oa M. Nucl. Instrum. Methods; 133: No. 2, 319-229(1 Mar 
1976). 

The design, construction and performance of a multiwire 
proportional chamber (MWPC) system (approximately 10 k wires) 
constructed for use at the CERN Intersecting Storage Rings (ISR) 
is described. This system employs hybrid integrated circuitry for 
pulse detection and storage, and is read via a CAMAC compatible 
system. The chambers plus two large-aperture magnets with ac- 
companying scintillation and Cherenkov counters form a versatile 
multiparticle spectrometer system which has been used to in- 
vestigate particle systems produced near 0° at the CERN ISR. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 6724, 7940, 7943 


7926 (MLM—2363(OP)) Semi-automated x-ray gauging 
process control system. Draut, C.F.; Homan, D.A. (Mound Lab., 
Miamisburg, Ohio (USA)). 8 Oct 1976. Contract EY-76-C-04- 
0053. 18p. (CONF-760827—2). Dep. NTIS $3.50. 

From Monsanto process ee symposium; Pensacola, 
Florida, United States of America (USA) (8 Aug 1976). 

An x-ray gauging method was developed and a production 
gauging system was subsequently fabricated to control the quality 
of precision manufactured components. The gauging system mea- 
sures via x-ray absorption the density of pressed finely divided 
solids held in a dissimilar container. The two dissimilar materials 
condition necessitated a ‘two scan’’ technique: first, the x-ray at- 
tenuation (absorption) of the empty container prior to loading and 
then, the attenuation of the loaded container are measured; that is, 
four variables. The system provided greatly improved product con- 
trol via timely data feedback and increased product quality as- 
surance via 100 percent inspection of product. In addition, it 
reduced labor costs, product cost, and possibilities for human er- 
rors. 


7927 Detector for measuring a radioisotope tracer gas. 
Spragg, W.T.; Seatonberry, B.W. (to Australian Atomic Energy 
Commission). US Patent 3,979,593. 7 Sep 1976. Filed date 19 
Aug 1974. 10p. 

The present invention is a detector suitable for an apparatus 
for the absolute measurement of the mass flow rate of a gas by in- 
jecting a radioactive tracer isotope, with a known activity relative 
to a standard, into the flowing gas and measuring the activity when 
a small sample representative of the flowing gas is removed at a 
sampling point downstream of the injection point at a sufficient 
distance to ensure a homogeneous mixture of the tracer isotope 
with the flowing gas. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 6477, 6711, 7109, 7766, 7768, 
7769, 7771, 7775, 7776, 7777, 7781, 7799, 7829, 7956, 7958, 
8286 


7928 (MHSMP—76-30-0) Oscilloscope camera evaluations. 
Period covered: April—June 1976. Avara, G.R. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Con- 
tract DA11173-AMC-487A. 10p. Dep. NTIS $3.50. 

An evaluation was performed on two cameras used to 
i rasters on model L10 oscilloscopes. Focusing devices 
were fabricated and tested for use with these cameras. 


7929 (ORNL—5032) Instrumentation and Controls Division 
annual for e 1, 1974. Non- 
CMFBR pogram,'Sadowsle, GS. (coe ht (Oak Ridge National 
Lab., Tenn. (USA)). Sep 1976. Contract W-7405-eng-26. 118p. 
Dep. NTIS $6.00. 

Research projects are summarized under the following 
categories: (1) basic electronics development; (2) engineering sup- 
port for research facilities; (3) pulse counting and analysis; (4) 
radiation detection and monitoring; (5) instrument deve nt; 
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(6) automatic control and data acquisition; (7) process systems 
and instrumentation development; (8) reactor instrumentation and 
controls; (9) fuel reprocessing and shipping; (10) standards labora- 
tory; (11) instrumentation for reactor division experiments and test 
loops; (12) maintenance and service; (13) ecological science stu- 
dies; and (14) administration and training. (WHK 


7930 (UCRL—77741) Comparison of i verter tubes 
for streak cameras. Thomas, S.W.; Phillips, G.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). | 
Oct 1976. Contract W-7405-ENG-48. 7p. (CONF-760828—13). 
Oe Fase 1; ional high speed ph 
rom 12. international congress on high speed pho “ 
Toronto, Canada (1 Aug 1976). iat 
The operating characteristics of five types of image-con- 
verter tubes used in picosecond-resolution streak cameras are com- 
pared. ge characteristics of the RCA C73435 tube, used 
successfully in the Lawrence Livermore Laboratory (LLL)- 
designed streak camera and by others, are reviewed, and new 
dynamic range data are presented. A version of the Instrument 
Technology, Ltd., (ITL), standard STM100 tube, reduced in size 
to fit the LLL camera configuration, was operated in our camera 
and its characteristics were studied. A developmental, magneti- 
cally-focused tube, designed in collaboration with International 
Telephone and Telegraph Corp. (ITT), has also been operated in 
our streak camera and these data are included. Measurements are 
included on the Hamamatsu N895X operated in a camera made by 
the tube manufacturer. Finally, an English Electric Valve, P855, 
was tested as mounted in a commercial streak camera. Deflection 
factors, dynamic range, operating voltage requirements and other 
technical operation characteristics are compared. 


7931 Low temperature Moessbauer thermometry. Maletta, H. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Festkoerperforschung); Shenoy, G.K. (Argonne National Lab., 
Ill. (USA)). pp 68-71 of In Low temperature physics. Vol. IV. 
— M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1 ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The basis of a Moessbauer low temperature thermometer 
has been discussed by Kalvius et al. The temperature is determined 
from the relative intensities of the various hyperfine lines as these 
are affected by the temperature dependent Boltzman populations 
of the hyperfine levels in the resonant nuclei. One can perform 
either source experiments or those that make use of the nuclear 

larization in the absorber. The second method is more advisable 
cause the radioactive heating is much smaller. Among the vari- 
ous Moessbauer transitions Suggested for the absorber thermome- 
ter the 21.6 keV transition in "'Eu has acceptable characteristics 
for the temperature range from 25 to 250 mK. This work is con- 
cerned with a fundamental difficulty in absorber thermometry 
which arises from the fact that the line intensity in a Moessbauer 
= is also dependent on the absorber thickness, the depen- 
lence on that is not a linear one. It is demonstrated that if this 
thickness effect is not analyzed properly, the experimental results 
will yield erroneous temperature values, destroying the absolute 
nature of the Moessbauer thermometer. 


7932 X-ray diffraction spectrometry. Cauchois, Y.; Bonnelle, 
C. (Univ., Paris). pp 83-121 of In Atomic inner-shell processes. 
Vol. Il. Crasemann, B. (ed.). New York; Academic Press, Inc. 
(1975). 

Topics covered include: types of x-ray ctrometers; 
general characteristics of crystal spectrometers; diffraction by a 
plane crystal; instrumental effects in two-crystal spectrometers, and 
instrumental effects in bent-crystal spectrometers. 13 figures, 3 ta- 
bles, 101 references. (GHT) 


7933 Com for thermal drift in an optical feedback 
stabilized . Senn, D.R. (Univ. of Athens, GA); Carr, 
P.W.; Klatt, L.N. Chem. Instrum.; 7: No. 2, 145-153( 1976). 

A simple circuit based upon an equal arm Wheatstone 
Bridge which senses temperature changes of the optical chassis 
permits compensation of thermally induced long term drift in a sin- 

le beam optical feedback stabilized photometer. A drift rate of 
.004 percent T/hr was achieved. 


7934 Diffusion-type hydrogen meter. Hickman, W.M.; Wit- 
kowski, R.E.; Berkey, E. (to yoy ee Electric Corp.). US 
Patent 3,977,232. 31 Aug 1976. Filed date 30 Mar 1972. 8p. 
system for measuring and controlling the concentration of 
h n in liquid sodium and in environments is dis- 
c . The system comprises a reinforced hollow tube-like mem- 
brane which is positioned in the sodium or the gaseous environ- 
ment such that the hydrogen diffuses through the membrane. 
Hydrogen diffusing through the membrane is removed by an ion 
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pump to maintain a vacuum inside the membrane. The electrical 
current flowing through the ion pump is an indication of the 
—, concentration. Alternatively, the - mo can be per- 
mitted to diffuse through the membrane until an equilibrium con- 
dition is established and a high pressure ionization gauge can be 
used to determine the hydrogen concentration. The membrane in- 
cludes integral reinforcing sections permitting the membrane to be 
thin to achieve high sensitivity and withstand a high differential 
pressure. Valves are included which isolate the membrane from 
the sodium or gaseous environment so that the membrane can be 
easily changed. 


Process and apparatus for the of concen- 
Issel, W. US Patent 


tration of liquid or gaseous substances. 
3,977,233. 31 Aug 1976. Filed date 3 Jul 1975. 6p. 

process and ratus are described for the determina- 
tion of concentration profiles of liquid or gaseous substances along 
a path length, for example, crude oil and gas pipeline installations. 
A length of hollow conduit filled with a column of test medium is 
laid along a path length, the hollow conduit being constructed to 
permit diffusion of the substances thereinto establishing a distribu- 
tion corresponding to the concentration profile to be determined 
and the column of test medium is pushed through the hollow con- 
duit at chronological intervals past a sensor sensitive to the sub- 
stances. 


7936 Quadrant anode image sensor. Lampton, M.; Malina, 
R.F. (Space Sciences Laboratory, University of California, 
Berkeley, California 94720). Rev. Sci. Instrum.; 47: No. 11, 1360- 
1362(Nov 1976). 

A position-sensitive event-counting electronic readout 
system for microchannel plates (MCPs) is described that offers the 
advantages of high spatial resolution and fast time resolution. The 
technique relies upon a four-quadrant electron-collecting anode 
located behind the output face of the microchannel plate, so that 
the electron cloud from each detected event is partly intercepted 
by each of the four quadrants. The relative amounts of charge col- 
lected by each quadrant depend on event position, permitting each 
event to be localized with two ratio.circuits. A prototype quadrant 
anode system for ion, electron, and extreme ultraviolet imaging is 
described. The spatial resolution achieved, =10 y, allows in- 
dividual MCP channels to be distinguished. (AIP) 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 6581, 6632, 6635 


7937 Method for machine- ng well-logging data. 
Khatchikian, A. (to Schlumberger Canada, Ltd.). Canadian Patent 
976,234. 14 Oct 1975. Filed date 7 = 1973. vp. 

The detection of baseline shifts, and corrections of the 


spontaneous potential (SP) measurements in well-logging data are 
automatically made with a computer program. Measurements of 
bulk density and hydrogen content are used to correct the SP mea- 
surements for borehole sections with a relatively large amount of 
shale. 


7938 Method and apparatus for defining radiation-opaque 
pathways within shielding materials. Langford, O.M.; Bagnasco, M. 
(to Texaco Inc.). US Patent 3,969,630. 13 Jul 1976. Filed date 21 
Oct 1974. 6p. 

Disclosed is a method and apparatus for providing pathways 
for electrical conductors and conduits through radiation shielding 
without effectively diminishing the degree of shielding. A pathway 
is formed by providing a helical groove on the surface of a cylin- 
drical shielding member which is fitted with close tolerance inside 
a tubular housing. Specific embodiments provide for the passage of 
electrical conductors through a cylinder of shielding material posi- 
tioned within a well logging sonde between a radiation source and 
a radiation detector. One or more grooves may be provided in the 
shielding member. The shielding member may be constructed of 
two or more individual, coaxially aligned, abutting, cylindrical 
shielding submembers. The shielding submembers making up a 
shielding member may be of the same or different shielding materi- 
al. 


7939 Highly-directional acoustic source for use in borehole 
Cowles, C.S. (to Shell Oil Co.). US Patent 3,974,476. 10 
Aug 1976. Filed date 25 Apr 1975. 4p. a ] 
A highly directional acoustic source is described for use in a 
well logging system wherein a fluid-filled tube is provided with a 
transducer at one end and an acoustic reflector at the other end to 
reflect the acoustic beam into the formation. The transducer is 
excited at two frequencies whose difference is the desired frequen- 
cy and the tube is made sufficiently long to produce parametric 
generation of the difference frequency. 
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7940 Well method and apparatus a continuous 
energy source. Turcotte, R.E. (to Schlumberger 
Techno! Corp.). US Patent 3,976,879. 24 Aug 1976. Filed date 
22 May 1975. 16p. 
Yn accordance with an illustrative embodiment of the 
resent invention, a method and apparatus for logging an earth 
formation of interest is disclosed in which repetitive bursts of a 
continuous energy spectrum of photons are emitted that penetrate 
the media surrounding a borehole traversing the earth formation. 
Thereafter, indications of photons resulting from the interaction of 
the emitted photons and the surrounding media are obtained, each 
indication being obtained at a different separation from the source 
along the axis of the borehole. Finally, the indications are com- 
pared to determine representations of a characteristic of the media 
surrounding the borehole. According to one aspect of the present 
invention, at least one of the indications is the result of annihila- 
tion photons produced by the interaction of the emitted photons 
and the surrounding media. 


7941 Down hole apparatus for sensing and values of 
physical eters. Clark, K.K.; Harper, J.C. (to Geophysical 
Research Corp.). US Patent 3,977,245. 31 Aug 1976. Filed date 
29 Sep 1975. 10p. 

Apparatus for digitally recording the value of pressure and 
temperature, or other parameters, in a borehole logging instrument 
is described. In one embodiment the values of the earth parameter 
are converted to an A.C. signal, the frequency of which is a func- 
tion of the value of the parameter. Clock means are provided for 
presenting, at selected time intervals, voltage pulses of selected 
short time length. The A.C. signal is gated to a counter for the 
selected short interval of time, and the count of the counter 
becomes a measure of the parameter. Solid state memory means 
are provided, and the output of the counter in the form of binary 
bits is stored in the memory. Means are provided for retrieving the 
= and reading out of the memory the binary bits as 
stored. 


7942 Well bore caliper and centralizer apparatus having ar- 

ticulated linkage. Brewer, J.E.; Roesner, R.E. (to Dresser Indus- 

pe _ US Patent 3,977,468. 31 Aug 1976. Filed date 28 Oct 
. 4p. 

An earth borehole instrument has a plurality of wear link 
members adapted to engage the borehole walls which are pivotally 
attached through articulated mechanical arms both to a fixed col- 
lar and to a spring-loaded slidable collar on the instrument. The 
articulated arms for each wear link member consist of a pair of 

wer arms which are each pivoted at a center point on the wear 
ink adapted to engage the borehole wall and a pair of sensing 
arms which are pivotally connected, respectively, to the ends of 
the wear link. In an alternative embodiment, a bow spring is 
mounted on the underside of the power arms for maintaining the 
wear link flat against the borehole wall. 


7943 Three frequency modulated combination thermal 
neutron lifetime log and porosity. Paap, H.J.; Arnold, D.M.; Smith, 
M.P. (to Texaco Inc.). US Patent 3,979,300. 7 Sep 1976. Filed 
date 12 May 1975. 26p. 

Methods are disclosed for measuring simultaneously the 
thermal neutron lifetime of the borehole fluid and earth formations 
in the vicinity of a well borehole, together with the formation 
porosity. A harmonically intensity modulated source of fast 
neutrons is used to irradiate the earth formations with fast 
neutrons at three different modulation frequencies. Intensity modu- 
lated clouds of thermal neutrons at each of the three modulation 
frequencies are detected by dual spaced detectors and the relative 
phase shift of the thermal neutrons with respect to the fast 
neutrons is determined at each of the three modulation frequencies 
at each detector. These measurements are then combined to deter- 
mine simultaneously the thermal neutron decay time of the 
borehole fluid, the thermal neutron decay time of surrounding 
earth formation media and the porosity of the formation media. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 7699 


7944 (LA-UR—76-1898) Invited discussion of shock initia- 
tion mechanism. Mader, C.L. (Los Alamos Scientific Lab., N.Mex. 


(USA)). 1976. Contract W-7405-ENG-36. 5p. 
760805—19). Dep. NTIS $3.50. 


(CONF- 
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From 6. s ium on detonation; San Diego, California, 
United States of America (USA) (24 Aug 1976). 

The mechanism of shock initiation in heterogeneous explo- 
sives is discussed in terms of heat conduction, viscosity, elastic- 
plastic flow, hydrodynamic flow, and pressure ranges. (TFD) 


7945 (MHSMP—76-6) Disposal of waste or excess high explo- 
sives. Progress report, October—December 1975. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1975. Con- 
tract DA11173-AMC-487A. 35p. Dep. NTIS $4.00. 

The pollution abatement study (Phase III) for the closed-pit, 
batch-type, full-scale test incinerator has begun. The study plan is 
discussed. Concentration levels of NO, NO,, CO and particulates 
will be measured and the establishment of a base line, upon which 
to base the study, is nearly complete. Preliminary results for the 
particulate emissions from the incinerator indicate that the concen- 
— are within the maximum allowable levels set by the state 
of Texas. 


7946 (MHSMP—76-10) Disposal of waste or excess high ex- 
plosives. Progress report, January—March 1976. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Con- 
tract DA11173-AMC-487A. 27p. Dep. NTIS $4.00. 

The evaluation of the deutat, batch-type, full scale test 
incinerator at the ERDA Pantex Plant is continuing. Preliminary 
gas sampling data are reported. For a full capacity burn (454 kg) 
of LX-09 or LX-04, concentrations of NO/sub x/ and CO inside 
the incinerator are exceptionally high. Nitrous oxide is the domi- 
nant component of NO/sub x/. Determination and reduction of the 
emissions from the incinerator are discussed as future work. 


7947 (MHSMP—76-18) Disposal of waste or excess high ex- 

ives. Progress report, April—June 1976. (Mason and Hanger- 

ilas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Contract 
DA11173-AMC-487A. 21p. Dep. NTIS $3.50. 

The evaluation of the closed-pit, batch-type, full scale test 
incinerator at the ERDA Pantex Plant is continuing. The use of 
sand as a filter media gives only a slight reduction in NO/sub x/ 
and CO effluents with the present gas-production conditions (454 
kg of granulated LX-04). Attempts to alter the gas-production 
parameters within the incinerator is discussed as future work. 


7948 (MHSMP—76-30B) TATB PBX processing experiments, 
RX-03-AU/X0290. Period covered: April—June 1976. Osborn, 
A.G.; Stallings, T.L. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1976. Contract DA11173-AMC-487A. 7p. 
Dep. NTIS $3.50. 
A series of six lots of TATB PBX was made, four in the 30- 
liter reactor and two in the 100-gallon kettle, to ascertain 
rocessing problems in making the 5 percent Kel-F/95 percent 
TATB formulation. Processing is similar to that developed for 
making 7.5 percent Kel-F/92.5 percent TATB; however, extremely 
fine particle size water-aminated TATB was difficult to formulate 
into granules at the 5 percent binder level. 


7949 (MHSMP—76-30C) Thermal conductivity of TATB and 
TATB blends by differential scanning calorimetry. Period covered: 
April—June 1976. Faubion, B.D. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, Tex. (USA)). 1976. Contract DA11173-AMC- 
487A. Sp. Dep. NTIS $3.50. 

rmal conductivity data are given for TATB, RX-03-AU, 
and RX-03-BB. (TFD) 


7950 (MHSMP—76-30E) TATB lormance and sensitivity. 
Period covered: April—June 1976. Kramer, P.E. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Con- 
tract DA11173-AMC-487A. 6p. Dep. NTIS $3.50. 

Plans for cylinder and wedge tests with pure TATB were 
delayed by a series of puzzling density reports. Investigation of the 
density problem revealed that nominal density pressings (95 to 96 
percent TMD) of pure TATB can absorb appreciable amounts of 
water. One wedge test was conducted with a sample which had ab- 
sorbed water. An attempt to determine why test results differ 
for machined-to-shape and pressed-to-shape charges was inconclu- 
sive. 


7951 (MHSMP—76-30G) Determination of minimum set time 
at ambient temperature for chloride to hex- 
covered: April—June 1976. Stull, T.W. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Contract 
DA11173-AMC-487A. 6p. Dep. NTIS $3.50. 

The present continuous HNS I synthesis process defines a 
minimum period of 18 h at ambient temperature for reacting 
trinitrobenzyl chloride to hexanitrostilbene. This effort was un- 
dertaken to determine the minimum time at ambient temperature 
for this reaction to be essentially complete. It was determined that 
the reaction is essentially complete at the end of a 6 h time period. 
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7952 (MHSMP—76-30H) Comparative of acetone 
methanol for raw 2,2', 4,4’, 6,6’ hex- 


and , 4,4’, 
s —June 1976. Stull, T.W. 

(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. oan. 
1976. Contract DA11173-AMC-487A. 6p. Dep. NTIS $3.50. 

pu of this effort was to determine the washing ef- 
ficiency of methanol as compared to acetone when used for purifi- 
cation of raw synthesized 2,2’, 4,4’, 6,6’ hexanitrostilbene (HNS 
I). This study revealed that methanol is slightly inferior to acetone 
when used for this purpose. 


7953 (MHSMP—76-301) Seeman of hexanitrostilbene 
(HNS) in dimethylformamide, an N analysis. Period covered: 
April—June 1976. Clink, G.L. (Mason and H r-Silas Mason 


Co., Inc., Amarillo, Tex. (USA)). 1976. Contract DA11173-AMC- 
487A. 1Sp. Dep. NTIS $3.50. 

Isothermal aging of DMF solutions of crude HNS and con- 
comitant monitoring of the reaction mixtures through NMR 
techniques, show the system to behave in a similar manner from 
95 eo 116°C, with no apparent reaction anomalies occurrin 
within this range. At the intermediate temperature studied 
(104.5°C), the decomposition of HNS occurring within the normal 
process time is at such a low level as to not indicate any potential 
processing problems. However, the decompositional behavior of 
the major impurity, dipicrylethane, occurs in a relatively rapid 
fashion, some 500 times faster at 105°C than HNS for 50 percent 
decomposition. 


7954 (MHSMP—76-30K) Classification of explosives. Period 
covered: April—June 1976. West, G.T. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Contract 
DA11173-AMC-487A. 7p. Dep. NTIS $3.50. 

Pure TATB RX-03-BB were subjected to tests 
described in Department of the Army Technical Bulletin TB 700-2 
for classification of explosives for shipment. Tests conducted in- 
cluded impact sensitivity, thermal stability, detonation, ignition and 
unconfined burning, and NOL card gap. Based on the test results 
and the interpretation procedures in the reference document, pure 
TATB at a density of 1.841 Mg/m* should be classified as Class A 
(Military Type 7) and RX-03-BB at a density of 1.899 Mg/m* 
should be classified as Class B (Military Type 2). 


7955 (MHSMP—76-30M) of PBX’s. 
Period covered: April—June 1976. Faubion, B.D. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Con- 
tract DA11173-AMC-487A. 9p. Dep. NTIS $3.50. 

Four —_ bonded explosives containing HMX and one 
containing RDX were run on the polarographic analyzer to deter- 
mine if these explosives could be — without separation using 
this technique. A sample of pure HMX was also analyzed for com- 
parison. Only one of the explosives, LX-09, could not be analyzed 
by this method due to the interference of the PDNPA and FEFO. 

other explosives can be analyzed; however, quantitation based 
on calibration with pure HMX is not satisfactory. It is recom- 
mended that a calibration using standards containing all of the 
components in a particular PBX be used or that a standard addi- 
= be employed in order to obtain accurate quantitative 
results. 


7956 (MHSMP—76-30N) Optoelectronic a system. 
Period covered: April—June 1976. Hanes, L.D. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. Con- 
tract DA11173-AMC-487A. 10p. Dep. NTIS $3.50. 
An optoelectronic timing system is being deve’ for the 
measurement of detonation front arrival times in an initiation sén- 
sitivity test currently in use at Pantex. The primary goal this 
quarter was the design, construction, and testing of a photodiode 
circuit which would have a two-nanosecond rise time response pro- 
portional to light intensity and which would have an adequate volt- 
output for the level of light intensity encountered in the sen- 
sitivity test. The results were satisfactory. 


7957 (MHSMP—76-30P) Evaluation of a mechanical proper- 
ty test for small samples of plastic bonded Period 
covered: April—June 1976. Myers, L.C.; Johnson, H.D. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. 
Contract DA11173-AMC-487A. 13p. Dep. NTIS $3.50. 

The indirect tension test was evaluated to determine its 
feasibility for measurements of the mechanical properties of plastic 
bonded explosives (PBX) samples from conan ag eye | tests 
and small scale tests used to eval new binders for explosives. 
Tests were run on LX-09, LX-04, LX-14 and RX-03-BB to deter- 
mine if the dynamic range of the test would be adequate for these 
materials. The maximum stress from 623 to 4182 kPa for 
these materials. The effect of test temperature on LX-09 and RX- 
03-BB was investigated to determine the temperature control 
required for the test. Tests were conducted to ine if both 
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isostatically and mechanically pressed PBX parts could be used 
with this test. The data from these series of tests indicate that the 
indirect tension test will —_— useful information about the 
mechanical strength of PBX’s. 


7958 (MLM—2361(OP)) Design, development, and 

tion of a versatile electrostatic sensitivity tester. Haws, L.D.; 
D’Amico, R.C.; Gibson, A. (Mound Lab., Miamisburg, Ohio 
(USA)). 1976. Contract E(33-1)-GEN-53. 13p. (CONF- 
760919—2). Dep. NTIS $3.50. 

From 17. DOD explosives safety seminar; Denver, 
Colorado, United States of America (USA) (14 Sep 1976). 

An electrostatic sensitivity tester was developed recently at 
Mound Laboratory and tested with selected pyrotechnic composi- 
tions. Basically, the system permits evaluation of sensitivity under 
controllable environmental conditions (temperature and humidity) 
using a variety of electrical parameter combinations. 


7959 (MLM-MC—76-22-0003) Signal amplitude error study. 
Natschke, F.R. (Mound Lab., Miamisburg, Ohio (USA)). 15 Mar 
1976. Contract E(33-1)-GEN-53. 12p. Dep. NTIS $3.50. 

The accuracy of bridgewire performance data, as a function 
of the amplitude of electrical signals, is affected by transmission 
line electrical characteristics oscilloscope (cathode-ray tube) 
linearity. These effects on established product performance data 
were determined and procedures to remove these induced errors 
were established. 


7960 (SAND—76-0293) Development of a _ miniature 
—_——-* torch. Craig, J.R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Sep 1976. Contract E(29-1)-789. 33p. Dep. NTIS $4.00. 
A miniature electrically initiated pyrotechnic torch was 
developed for an application that required’ burning through a 
copper or steel barrier and igniting a pyrotechnic-diallyl phthalate 
material located in close proximity. The general requirements 
which were used as design objectives and the design concept which 
evolved are described. Significant parameter studies leading to the 
final design are discussed in detail. Development test data show 
that the high energy composite pyrotechnic which is being used to 
rovide a jet flame output for approximately one second has a fast 
ee rate and is both pressure and temperature sensitive. The max- 
imum barrier thickness through which the torch will burn was 
found to be 0.95 mm for copper and 1.5 mm for steel. 


7961 (UCID—17138-5) Advanced Shape Charge (ASC) Pro- 
No. 5, 1—31 August 1976. Knowles, J.L. 


ject 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 8 


Oct 1976. Contract W-7405-Eng-48. 7p. Dep. NTIS $3.50. 
Research progress on the LX-07 physics design for the two- 
stage shape charge is reported. (TFD) 


NUCLEAR 
REFER ALSO TO CITATION(S) 7145, 7146, 7980, 7981, 7982 


7962 (EGG—1183-4093(Vol.1)) Nevada automated diag- 
nostic system (NADS) HIFAU automatic test and calibration system 
software. Volume I. Aley, R.E. Jr.; Antuna, P.A.; Martin, V.M. 
(EG and G, Inc., San Ramon, Calif. (USA)). 25 May 1976. Con- 
tract E(29-1)-1183. 176p. Dep. NTIS $7.50. 

This volume of NADS High-Frequency Acquisition Unit 
(HIFAU) Test and Calibration Software is a compilation of five re- 
ports containing NADS NOVA System programs and supporting 
subroutines written to assist NADS Forward Area Support 
(NADFAS) personnel in testing and gy NADS ——— 
being fielded for an event. Included are the NADS NOVA System 
Test and Calibration CAMAC Library, and s SIMTEST, 
OFFSET, PEAK, and SCANNER. The following preliminary re- 

rts are superseded by the sections of this document: SRO-198, - 
99, -204, -207, and -212. 


CIVIL USES 
REFER ALSO TO CITATION(S) 6718, 8027 


motion from nuclear 
ing, C.Y.; Nadolski, M.E. 


7963 (UCID— 17285) Effect of 
excavation: interim canal studies. 
California Univ., Livermore (USA). Lawrence Livermore Lab.). 
SS 1969. Contract W-7405-ENG-48. 44p. Dep. NTIS $4.00. 

The effect of ground motion due to nuclear excavation of a 
sea-level canal at two alternative routes, 17A and 25E, are 
discussed from the aspects of motion prediction and structural 


response. The importance of the high-rise building problem is 
stressed because of its complexity. Several damage criteria are 
summarized for advance planning of excavation and operation. 
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The 1964 shot schedule and the latest revised schedule are in- 
cluded for comparison. 


WEAPONRY 


7964 (UCRL-Trans—11114) Nuclear weapons: their history, 
principles, and effects. A publication authorized by the general staff 
of the Army. Carreras, G.F. [nd]. Translation of pp 81-113 from 
Editora Nacional, Madrid. 61p. Dep. NTIS $4.50. 

A general and elementary treatment of the atomic bomb is 
presented. (TFD) 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


7965 (ERDA—76/114) Summary outline of ERDA 

and geoscience-related research. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Physical Research). Aug 1976. 71p. Dep. NTIS $5.00. 

The Division of Biomedical and Environmental Research 
(DBER) supports long-range, basic geosciences research in those 
areas of the life sciences which are relevant to current or planned 
ERDA programs. A central objective of the DBER geosciences 
program is to understand the mechanisms by which radionuclides 
and non-nuclear pollutants move through and interact with ecolog- 
ical systems including the air, land, inland waters, and oceans. 
Principal areas of interest include, in the field of atmospheric 
sciences: studies of the troposphere, particle formation, particulate 
matter, behavior of aerosols and gases, atmospheric transport and 
diffusion of fossil fuel pollutants, radionuclides, radionuclide global 
distribution patterns, nuclear emergency response systems, 
precipitation scavenging and dry deposition, regional relationships 
between pollutant sources and ambient atmospheric concentra- 
tions; and oceanographic studies of radioactivity that may be 
directly added to the environment from waste disposal activities 
and reactor operations or indirectly from nuclear explosions and 
transportation, the source term characterization, transport, fate, 
and effects of these pollutants in the marine environment; and stu- 
dies of thermal effects on biological systems, mixing and circula- 
tion of water, distribution of radionuclides in ocean waters and 
sediments, and geochronology.A summary outline of the research 
programs is presented. (CH) 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 6545 


7966 (ANL—75-3(Pt.4)) Radiological and Environmental 
Research Division annual report, January—December 1974. 
(Argonne National Lab., Ill. (USA)). 1975. Contract W-31-109- 
Eng-38. 165p. Dep. NTIS $7.75. 


7967 (BNL—21483) Chemically reactive turbulent plumes. 
O’Brien, E.E.; Meyers, R.E.; Benkovitz, C.M. (State Univ. of New 
York, Stony Brook (USA). Dept. of Mechanical Engineering). 
bo ye Contract E(30-1)-16. Sp. (CONF-761003—3). Dep. NTIS 


From Symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, North Carolina, United States of America 
(USA) (19 Oct 1976). 

This paper describes an investigation into the practicality of 
using a probability density function of joint concentrations as the 
— dependent variable in a description of a turbulent reactive 

w. It has been established in the last decade that this manner of 
prescription of reactive flows has profound theoretical advantages 
over a moment formulation especially for rapidly reacting species 
and for non-isothermal reactive systems. However, since the proba- 
bility density function contains the same information as an infinite 
set of moments it is not at all clear that it will be a convenient 
vehicle for generating practical models of turbulent reactive flows. 
The evolution of a reactive plume of nitrous oxide in the presence 
of atmospheric ozone is described. Our description of the reacting 
plume is compared to existing models of non-reactive plume ad- 
vection, which are well established in the meteorological literature. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 6550, 6914, 7984, 8039 


ERA VOL. 2, NO. 4 


ual casts tt een oan aie 30, 1978, (Oak 
n ress report for . - ( 
Ridge National Lab., Tenn. (USA)). Aug 1976. Contract W-7405- 
eng-26. 253p. Dep. NTIS $9.00. 

The energy crisis and creation of ERDA were dominant fac- 
tors affecting the activities of the Environmental Sciences Division 
during the past year. Efforts primarily centered on coal conversion 
effluents, aquatic effects from power plants, terrestrial modeling of 
both radioactive and nonradioactive waste transport, mineral 
cycling, forest management, and information handling codes and 
techniques. A bibliography of publications, presentation, these, and 
other professional activities is included. (PCS) 


7969 (ORNL—5193, pp 83-98) Environmental behavior of 
trace contaminants. Van Hook, R.I.; Allen, C.P.; Ausmus, B.S. Aug 
1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

The Environmental Behavior of Trace Contaminants Pro- 
gram includes research projects supported by the Energy Research 
and Development Administration, the Environmental Protection 
Agency, and the National Science Foundation (RANN). These 
research projects address the environmental behavior of trace con- 
taminants through both laboratory microcosm and industrially con- 
taminated field sites. In the microcosm research our objectives in- 
clude the evaluation of size and complexity as these relate to 
system stability, and the determination of validity and realism of 
laboratory systems in accurately reflecting the environmental trans- 
port and transformation of arsenic in both aquatic and terrestrial 
environments. Our field research projects include evaluation of the 
transport and distribution of trace element emissions from coal- 
fired power plants, determination of the biogeochemical cycling of 
—- in an east Tennessee river receiving chronic mercury 
input from a defunct chloro-alkali plant waste disposal area, 
evaluation of lead-smelter-emitted Cd, Pb, Zn, and Cu on a 
forested watershed in southeastern Missouri, and the application of 
the Unified Transport Model to both the coal-fired power plant 
and the lead smelter emissions in an effort to simulate the trans- 
port and distribution of trace elements in two similar forested 
watersheds. 


7970 (ORNL—5194) Global carbon dioxide problem. Baes, 
C.F. Jr.; Goeller, H.E.; Olson, J.S.; Rotty, R.M. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Aug 1976. Contract W-7405-eng-26. 
84p. Dep. NTIS $5.00. 

This report strives to link important aspects of the global 
carbon dioxide problem which too commonly are treated only 
separately. The present section (1) outlines these aspects, (2) sum- 
marizes the main conclusions, and (3) recommends actions to im- 
prove on judgment of the risks and reduce the human costs of 
change. 


7971 (ORNL/TM—5606) Biological and selected 
trends in environmental quality. Suffern, J.S.; West, D.C.; Kemp, 
H.T.; Burgess, R.L. (Oak Ridge National Lab., Tenn. (USA)). Oct 
1976. Contract W-7405-eng-26. 34p. Dep. NTIS $4.00. 

Under a contract with the President’s Council on Environ- 
mental Quality, the National Inventory of Selected Biological 
Monitoring Programs at ORNL was used to identify documented 
environmental trends. Fish population trends were described for 
the Great Lakes and the Colorado River system. Trends in am- 
phibian populations in the northeast were examined and correlated 
with acid precipitation. Increases in breeding success among large 
birds of prey were correlated with reductions in ambient levels of 
DDT ned its residues. Geographic variation in PCB contamination 
was examined along with differences between aquatic and terrestri- 
al contamination levels. Changes in air quality were documented, 
and their effects on plant —— were outlined. Trends in the 
biological effects of environmental deposition of lead were docu- 
mented. Long-term changes in forest structure in the southeast 
were presented, and a general reduction in wildlife habitat, as- 
— land use practices, was documented for several areas 
in the US. 


cal aspects quality data, North Carolina, 
November 9—10, 1972. Kornreich, L.D. (ed.). (Triangle Universi- 
ties Consortium on Air Pollution, C 1 Hill, N.C. (USA)). Oct 
1974. 258p. | ee 120—; EPA—650/4-74-038). NTIS $9.00. 

From sium on statistical aspects of air quality data; 
Chapel Hill, North Carolina, USA (9 Nov 1972). iti 

The 15 ts in these proceedings analyze air quality data 
as a function a teasen, maxima, the form of the frequency dis- 
tribution, and averaging time. Concentrations and frequency dis- 
tributions calculated with meteorologic diffusion models are com- 
pared with observed values. Discussions that followed the paper 
presentations are included. 


7972 (PB—240214) Proceedings of the symposium on statisti- 
of air Chapel Hill, 
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7973 oo Ce — ee =e 2 seotemenoasheapents oom 
puter lor plume es calculations. Peter- 
son, K.R.; Crawford, T.V.; Lawson, L.A. (California Univ., Liver- 
more (USA). Lawrence Livermore is) 21 May 1976. Contract 
W-7405-ENG-48. 105p. Dep. NTIS $5.50. 

The continuous-point-source computer code calculates con- 
centrations and surface deposition of radioactive and chemical pol- 
lutants at distances from 0.1 to 100 km, assuming a Gaussian 
plume. The basic input is atmospheric stability category and wind 
speed, but a number of refinements are also included 


7974 (WASH—1259(73)(Vol.1)) Environmental monitoring 
at U.S. Atomic Commission contractor sites: calendar 
od 973. Volume 1. (USAEC Division of Operational Safety, 
ashington, D.C.). Jun 1973. 635p. Dep. NTIS $16.25. 

¢ purpose of this compendium is to compile in a central 
reference document the 1973 annual reports summarizing the 
results of the environmental monitoring programs conducted at 
each of the Atomic Energy Commission sites which have a poten- 
tial for environmental impact or which release a significant quanti- 
ty of radioactivity or nonradioactive wastes. The individual reports 
comprising this compendium were prepared in accordance with 
AEC Manual Chapter 0513, Effluent and Environmental Monitor- 
ing and Reporting. Each contains data on the levels of radioactivi- 
ty and nonradioactive pollutants in the environs of each site, and 
an interpretation of the sampling results in relation to the ap- 
propriate standards for environmental protection. In addition, the 
reports include estimates of offsite ex res and summaries of ef- 
fluent releases as necessary to aid in calculations of any offsite ex- 
posures. These reports have been routinely distributed to Federal, 
State, and local public health and pollution control agencies and to 
the =. and excerpts from these reports are also published in 
the Environmental Protection Agency publication, Radiation Data 
and Reports. 


7975 (WASH—1259(73)(Vol.2)) Environmental monitoring 
at major U.S. Atomic Energy Commission contractor sites: calendar 
~~ 1973. Volume 2. (USAEC Division of Operational Safety, 
ashington, D.C.). Jun 1973. 656p. Dep. NTIS $16.25. 
he purpose of this compendium is to compile in a central 
reference document the 1973 annual reports summarizing 
results of the environmental monitoring programs conducted at 
each of the Atomic Energy Commission sites which have a poten- 
tial for environmental impact or which release a significant quanti- 
ty of radioactivity or nonradioactive wastes. The individual reports 
——— this compendium were prepared in accordance with 
AEC Manual Chapter 0513, Effluent and Environmental Monitor- 
ing and Reporting. Each contains data on the levels of radioactivi- 
ty and nonradioactive pollutants in the environs of each site, and 
an interpretation of the sampling results in relation to the ap- 
oy oon standards for environmental protection. These reports 
ave been routinely distributed to Federal, state, and local public 
health and pollution control agencies and to the public, and ex- 
cerpts from these reports are also published in the Environmental 
Protection Agency publication, Radiation Data and Reports. 


7976 Aspects of airborne particles and radiation in the at- 
mosphere. Hidy, G.M. (Rockwell International Science Center, 
. a Ng = — pp yore ge of In Radiation research. 
iomedical, chemical, and physi ee. Nygaard, O.F. 
(ed.). New York; Academic Fone, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

There are two major ways that thermal radiation may in- 
teract with airborne particles in the Earth’s atmosphere. The first 
is a classical problem in which the radiation balance is influenced 
by scattering and absorption from haze or aerosol layers in the at- 
mosphere. Abso ion is generally believed to have a minor effect 
on attenuation of radiation compared with scattering. In the visible 
and infrared, scattering by submicron sized particles can have a 
substantial influence on the balance of radiation in the at- 
mosphere. Considerable interest in this question has deve 
recently with the assessment of the global impact of air pollution 
in the lower atm re and of exhaust emissions from aircraft fly- 
ing in the stra’ re. In the first part of this review, the physics 
of atmospheric aerosol scattering is summarized, and the current 
status of observational knowledge is examined to identify areas of 
greatest uncertainty. The second way the radiation is involved in 
aerosols lies in the production in the atmosphere. Until recently, 
evidence for airborne particle production by ric 
photochemistry was quite ambiguous. However, with the advent of 
results from several new field experiments the role of photochemis- 
try in the generation of aerosol precursors from traces of such 

as sulfur dioxide, —_ oxides, and olefinic hydrocarbons 
is much better understood. The remaining part of this paper is 
devoted to the discussion of several new observations that indicate 
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the complicated nature of photochemical aerosol formation in the 
polluted and non-polluted atmosphere. 


7977 Oxides of with to urban smog, super- 
sonic ohnston, H.S.; Quitevis, E. 


transports, and methane. 
(Univ. of California, Berkeley). pp 1299-1313 of In Radiation 
research. Biomedical, chemical, and cay = a 
Nygaard, O.F. (ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See 


CONF-740715—. 

In the stratosphere, ozone is formed from solar ultraviolet 
radiation and oxygen, and it is destroyed by a number of processes 
in decreasing order of importance: fast catalytic cycles involving 
the oxides of nitrogen (NO/sub x/), direct reactions of oxygen 
atoms and ozone (O/sub x/), fast catalytic cycles invetving, free 
radicals derived from water (HO/sub x/), and rt to the 
tro) re. In urban air basins, ozone is rapidly formed by 
NO/sub x/-catalyzed, photochemical oxidation of olefins and other 
active hydrocarbons (HC); ozone is destro by NO/sub x/, 
HO/sub x/, HC, and by contact with surfaces. dual role of the 
oxides of nitrogen, both forming and destroying ozone, in urban air 
pollution (smog) causes these reactions to be complex and non- 
linear. In the global troposphere, ozone is slowly formed from the 
“smog’’ reactions involving natural methane and nitrogen oxides, 
and ozone is transported into the troposphere from the strato- 
sphere by air motions. General tropospheric ozone is destroyed 
both by chemical reactions in the gas phase (HO/sub x/) and 
( NO/sub x/) and by collision with sucess at ground level. 


7978 G rticle conversion in the atmospheric environ- 
ment by radiation-induced and photochemical reactions. Vohra, 
K.G. (Bhabha Atomic Research Centre, Bombay). pp 1314-1325 
of In Radiation research. Biomedical, chemical, and physical per- 
a Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
(1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. j 

During the last few years a fascinating new area of research 
involving ionizing radiations and photochemistry in gas-to-particle 
conversion in the atmosphere has been developing at a rapid pace. 
Two problems of major interest and concern in which this is of 
paramount importance are: (1) radiation induced and photochemi- 
cal aerosol formation in the stratosphere and, (2) role of radiations 
and photochemistry in smog formation. The peak in cosmic ray in- 
tensity and significant solar UV flux in the stratosphere lead to 
complex variety of reactions involving major and trace constituents 
in this region of the atmosphere, and some of these reactions are 
of vital importance in aerosol formation. The problem is of great 
current interest because the pollutant gases from industrial sources 
and future SST operations entering the stratosphere could increase 
the aerosol burden in the stratosphere and affect the solar energy 
input of the ge eg with consequent ecological and climatic 
changes. On the other hand, in the nuclear era, the atmospheric 
releases from reactors and processin ‘eapeon could lead to pee 
in the cloud nucleation behaviour of the environment and possible 
increase in smog formation in the areas with significant levels of 
radiations and conventional pollutants. A review of the earlier 
work, current status of the problem, and conventional pollutants. 
A review of the earlier work, current status of the problem, and 
some recent results of the experiments conducted in the author's 
laboratory are presented. The possible mechanisms of gas-to-parti- 
cle conversion in the atmosphere have been explained. 


7979 Effects of air pollution on ecological processes. Glass, 
N.R.; Tingey, D.T. (National Ecological Research Lab., Corvallis, 
OR). pp 1326-1333 of In Radiation research. Biomedical, chemi- 
cal, and physical perspectives. Nygaard, O.F. (ed.). New York; 
Academic Press, Inc. (1975). 
From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 
See CONF-740715—. 
Photochemical oxidants are produced by atmospheric 
chemical reactions which are initiated by the absorption of sunlight 
an atom, molecule, free radical, or ion. The most common 
roxyacetyl nitrate (PAN), 
common air pollutants, 
there are also significant effects associated with sulfur dioxide, 
fluorides, ethylene, pesticides, chlorine, heavy metals, acid 
, ammonia, aldehydes. en chloride, hydrogen sul- 
fide, and particulates. Of the above list, ozone and sulfur dioxide 
are the most widely distributed and also the most abundant in the 
U.S. In the eastern United States, the predominating air pollutants 
of wide distribution are the oxidant air pollutants and r diox- 
ide. In the western United States, the predominating ~—¥ are 
associated with oxidant air pollutants. National dollar loss esti- 
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mates from air pollution damage due to crops and other agricul- 
tural commodities have been projected from statewide surveys 
utilizing visible plant injury as a loss criterion. One state, Pennsyl- 
vania, has estimated their losses in recent years at 11.5 million dol- 
lars (Lacasse, et al., 1970). Nationally, gross estimates of the 
damage and losses to agriculture, which are related to air pollu- 
on ten varied between 500 million and 1 billion dollars an- 
nually. These losses include only the effects of air pollutants on 
c plants. The effects on individual animals, animal populations, 
individual plant ies, and plant species populations and commu- 
nities, and the effects on soil processes are discussed as well. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


a ALSO TO CITATION(S) 7973, 7974, 7975, 7978, 8026, 


7980 (HASL—314) HASL measurements of fallout following 
the September 26, 1976 Chinese nuclear test. (Energy Research 
and Development Administration, New York (USA). Health and 
Safety Lab.). Oct 1976. 18p. Dep. NTIS $3.50. 

Results are reported from measurements of radioactivity in 
the fallout from the nuclear test conducted by the Peoples 
Republic of China on September 26th, 1976. These measurements 
were carried on through Monday, October 18th. Results of these 
measurements made in New York and New Jersey, including exter- 
nal radiation exposure, air concentrations, deposition and the con- 
centration of radioiodine in milk, are reported. An estimate of the 
thyroid dose from milk consumption is also included.(CH) 


7981 (NVO—410-5) Operation Latchkey: on-site 

safety report, July 1966—June 1967. Eubank, B.F. (Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, Nev. (USA)). 
1976. Contract E(26-1)-410. 47p. Dep. NTIS $4.00. 

LATCHKEY was the name assigned to the series of un- 
derground nuclear experiments conducted at the Nevada Test Site 
from July 1, 1966, to June 30, 1967. Remote radiation measure- 
ments were taken during and after each nuclear experiment by a 
telemetry system. Monitors with portable radiation detection in- 
struments surveyed reentry routes into ground zeroes before other 
planned entries were made. Continuous surveillance was provided 
while persons were in radiation areas and appropriate precautions 
were taken to protect personnel from unnecessary exposure to 
radiation. Protective clothing and equipment were issued as 
needed. Complete radiological safety and industrial hygiene 
coverage was provided during drilling and mining operations. 
Telemetered and portable radiation detector measurements are 
listed. Detection instrumentation used is described and specific 
Operational procedures are defined. Detailed environmental 
sciences information including event description, radiological sur- 
vey and air sample health data, bioassay results and telemetry mea- 
surements for each event in this series is contained in the REECo 
Health Data Reports located on file with the Energy Research and 
Development Administration, Nevada Operations Office 
(ERDA/NV). 


7982 (NVO—410-23) Operation Flintlock: on-site radiologi- 
cal safety report, July 1965—June 1966. Lorenz, J.J. (comp.). 
(Reynolds Electrical and Engineering Co., Inc., Las Vegas, Nev. 
(USA)). 1976. Contract E(26-1)-410. 64p. Dep. NTIS $4.50. 

FLINTLOCK was the name assigned to the series of un- 
derground nuclear experiments conducted at the Nevada Test Site 
from July 1, 1965 to June 30, 1966. Remote radiation measure- 
ments were taken during and after each nuclear experiment by a 
telemetry system. Monitors with portable radiation detection in- 
struments surveyed reentry routes into ground zeroes before other 
planned entries were made. Continuous surveillance was provided 
while persons were in radiation areas and appropriate precautions 
were taken to protect personnel from unnecessary exposure to 
radiation. Protective clothing and equipment was issued as needed. 
Complete radiological safety and industrial hygiene coverage was 
provided during drilling and mining operations. Telemetered and 
portable radiation detector measurements are listed. Detection in- 
strumentation used is described and specific operational 
procedures are defined. Detailed environmental sciences informa- 
tion ve event description, radiological survey and air sample 
health data, bioassay results and telemetry measurements for each 
event in this series is contained in the REECo Health Data Reports 
located on file with the Energy Research and Development Ad- 
ministration, Nevada Operations Office (ERDA/NV). 


7983 (ORNL—5193, pp 143-159) Radiological —- and 
applications. Kaye, S.V.; Barton, C.J.; Booth, R.S. Aug 1976. 


ERA VOL. 2, NO. 4 


In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

For the past several years, our development of models for 
understanding and predicting radionuclide transport in the environ- 
ment and our involvement in radiological assessments for NRC and 
ERDA have greatly extended our capabilities in this area of en- 
deavor. This state-of-the-art methodology was used extensively this 
past year in the radiological sections of NEPA statements and 
other special assessments. The flexibility of the methodology for 
application to environmental assessments is seen in the large 
number of nuclear facilities and reactor concepts that were evalu- 
ated for radiological impacts. Our work included technical evalua- 
tions of fuel cycle facilities to —— two breeder reactor con- 
cepts in addition to conventional light-water and agen nar reac- 
tors. For the second year, a special application of the methodology 
outside the nuclear power program involved assessments of poten- 
tial radiation exposures to members of the public from the use of a 
variety of consumer products containing radionuclides. This work 
resulted in completion of the CONDOS methodology and com- 
puter code to assess potential radiological impacts from the manu- 
facture, storage, distribution, use, and disposal of unlicensed con- 
sumer products. Another important a this year in- 
volved the first application of our CUMEX nonnuclear environ- 
mental pollution index and methodology. An assessment was 
completed of cadmium releases from a commercial smelter. This 
application of CUMEX helped to lay the groundwork for other 
more comprehensive studies to be undertaken in the coming year. 


7984 (BNWL-tr—206) Annual report, July 1970—June 1971 
on the research project promoted by the Association 
EURATOM—CEA within the framework of the contract No. SC 
24-003-PSTD. Vogt, K.J.; Heinemann, K.; Nordsieck, H.; Polster, 
G.; Rohloff, F.; Angeletti, L. Newey e Juelich 
G.m.b.H. (Germany, F.R.). Zentralabteilung Strahlenschutz). Aug 
1971. Translation of JUL—807-ST. 134p. Dep. NTIS $6.00. 

In order to obtain a more detailed ——- on propaga- 
tion of radioactive and other foreign materials in the atmosphere 
over areas with extremely high surface roughness, propagation and 
deposit experiments are carried out with radioactive copper 
aerosols in the nuclear research facility at Julich. The present re- 
port describes instrumentation, test execution, and evaluation 
methods. In addition to a documentation of the test results, the 
results of the first evaluations are reported. They indicate that the 
maxima of the concentration distributions close to the ground are 
closer to the source point because of greater turbulence than they 
are in accordance with the calculation with Pasquill’s parameters, 
and that they are generally higher in the close distance area. This 
tendency is confirmed by turbulence measurements with a vector 
wind stream in diffusion conditions with strong friction turbulence. 
The deposit measurements made to date indicate neither signifi- 
cant differences in deposition rate of aerosols on the various test 
surfaces nor a dependence of the fallout constants on source 
distance. As a — of open air tests to determine the 
deposit rates of iodine on grass with non-radioactive iodine, the 
natural iodine content in the ground, in grass, in the air and in 
filter materials was examined. Finally, a method to analyze low 
exchange weather conditions which is suitable also to a coverage 
of smog conditions is described and explained by three examples. 


REGULATIONS 


7985 (BNL—50511) Fuel-specific environmental emission 
coefficients for industrial processes. Reisman, A.W.; Goldberg, 
M.D. (Brookhaven National Lab., a. N.Y. (USA)). Jan 1976. 
Contract E(30-1)-16. 30p. Dep. NTIS $4.00. 

The purpose of this report is to calculate fuel-specific emis- 
sions for each industrial process discussed in the Hittman As- 
sociates Report, making use of the Energy Model Data Base 
(EMDB). Hittman report provides quantification of the 
amount of each fuel consumed in the course of producing one 
production unit of each industry (for the technology in use in the 
nominal year 1970). The methodology for disaggregation of the air 
emission coefficients is given. Following the text, tables of the 
resultant fuel-specific coefficients for each process are presented. 


7986 Technical amendments. Fed. Regist. (Wash., D.C.); 41: 
No. 138, 29389-29393(16 Jul 1976). (40CERS6). 

From Protection of Environment, 40CFR86, Environmental 
Protection Agency—Control of air pollution from new motor vehi- 
cles and new motor vehicle engines: certification and test 
procedures. 

These amendments primarily clarify the regulations. They 
make non-substantive corrections and they i iti 
burden on the regulated industry in complyi 
tions. The amendments are identified in 
1977 models. (PCS) 
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7987 Final evaporative emission regulations for d 
vehicles and trucks. Fed. Regist. o—_ D.C.); ai: ‘Ro. 164, 


35626-3565 1(23 Aug 1976). (40CFR86). 

From Protection of environment, 40CFR86, Environmental 
Potection Agency—Control of air pollution from new motor vehi- 
cles and new motor vehicle engines. 

The most significant change in the regulations is the revised 
evaporative emission test — ure which applies to both light 
duty vehicles and light duty trucks. The standard 6 g/test is 
established for the 1978 model year which supeare to be higher 
than the present 2 g/test standard as measured by the "carbon trap 
method.’" However, when the 6 g/test standard is required to be 
met by the new test procedure, evaporative hydrocarbons emis- 
sions will be reduced from about 1.76 g/mile to 0.6 g/mile. This 
action will reduce nationwide hydrocarbon emissions from all mo- 
bile sources by as much as 46 percent by the year 1990. For cer- 
tain Air Quality Control Regions that are expected to have difficul- 
ty meeting the ambient air quality s for oxidants, this ac- 
tion will reduce hyd emissions from all sources by 7.8 
percent by the year 1985. It is estimated that the increased retail 
cost to the consumer will average about $7.30 for control system 
components to meet the new evaporative emission s . No 
lifetime costs due to increased fuel consumption or maintenance 
are expected. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 7965 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 7701, 8047, 8058 


7988 (ORNL—S5193, pp 133-136) Environmental 
tion. Burgess, R.L.; Anderson, R.M.; Back, J.W. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

In support of ERDA'’s program of bioenvironmental 
research, the Ecological Sciences Information Center (ESIC) 
selects, abstracts, and indexes information from published docu- 
ments. ESIC collaborates closely with ERDA scientists in the En- 
vironmental Sciences Division to compile computerized informa- 
tion files (or data bases) on the environmental effects of cooling 
electric generating stations and on radioecology. Information sup- 
port is provided to the assessment of the impact of both nuclear 
and fossil energy fuel cycles. As part of this information a 
an information overview entitled ‘‘Environmental, Health and Con- 
trol Aspects of Coal Conversion’’ has been written in conjunction 
with the ORNL Environmental Resource Center. The sources and 
interactions of radionuclides in the environment, pathways to man, 
and effects in man and experimental animals is a concern of ESIC. 
A computer-searchable data base resulted from literature 
references and abstracts originally assembled as the basis for a 
comprehensive literature review by C. W. Francis on the move- 
ment of radionuclides in soil and uptake by plants. Many of the 
1400 references are related to the major fission products in 
radioactive fallout, strontium 90, and cesium 137, but nearly all 
fission products are included, as are a large number of biologically 
iageeens activation products and various naturally occurring 

ionuclides. Transport of uranium and thorium in the environ- 
ment as related to the thorium cycle is the subject of a data base, 
annotated bibliography, and critical review. ESIC has compiled a 
data base of more 5000 references on the environmental 
aspects of uranium and the transuranics. 


7989 (ORNL—5193, pp 137-142) Educational activities. 
Goff, F.G.; Burgess, R.L.; Coutant, C.C.; Christensen, S.W.; Harris, 
W.F.; Schreiber, R.K.; Shriner, D.S.; be ange mae J.P. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

One of the major accomplishments | the pay was 
rae ye of a set of 7_~ defining Division Policy in broad 
field of education. Goal |: To contribute regionally, nationally, and 
internationally to undergraduate, graduate, postdoctoral, and other 
continuing education. Coal 2: To promote continuing education of 
staff. Goal 3: To promote communication to inform various au- 
diences of Division programs, results, and applications. (PCS) 
7990 Effects of removal on an old-field plant commu- 


species 
nity. Pinder, J.E. Ill. (Savannah River Ecology Lab., Aiken, SC). 
Ecology; 56: No. 3, 747-751(Spr 1975). 


ENVIRONMENTAL SCIENCES, TERRESTRIAL 817 


The effect of removing the dominant on the net 
productivity of subordinate forb species was investigated in the 
perennial-grass stage of old-field succession. Removing the domi- 
nants increased the net Sen < subordinate species from 
0.49 g/m* . day to 1.44 g/m? . day. increased net productivit 
of subordinates was due to increased productivity by almost 
subordinate ies. This increase was not sufficient to equal the 
total net productivity of the unaltered community (2.26 g/m* . 
day). Net 2 cae age by subordinates in the absence of dominants 
was less that reported for earlier successional stages where 
the forbs are the dominant producers. However, this difference 
might have been caused by relatively low rainfall at the time of 
this experiment. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 6550, 6552, 7968, 7969, 7974, 
7975, 8008 


7991 (ICP—1095) Distributions and natural levels of related 

metals in a pathway. Lemons, J.D. (Idaho National En- 
ineering Lab., Idaho Falls (USA)). Jun 1976. Contract E(10-1)- 
375S-72-1. 50p. Dep. NTIS $4.50. 

The first objective was to test the hypothesis that metal dis- 
tributions and trends in organisms are, in part, a function of metal 
— in the periodic table in unpolluted ecosystems. The data 

ave shown that large soil crustal abundance differences of related 
elements (e.g. alkali metals) are proportionately approximated in 
higher organisms. Concentration factors for related nutritious and 
nonessential and toxic metals were determined along a trophic 
pathway. When the concentration factors were reported as the 
concentration of a particular metal by itself, all metal concentra- 
tions increased along the trophic pathway. The second objective of 
this study was to test the hypothesis that distributions and natural 
levels of chemically related nonessential and toxic metals can 
better be known when the metals are reported as a ratio, in ash, of 
the nonessential or toxic metal to its chemically related nutritious 
metal (e.g. strontium/calcium) as the metals are transferred 
through trophic pathways. The data have shown that when this 
method of reporting metal abundances in trophic levels is used, 
nonessential and toxic metals are discriminated against, relative to 
their chemically related nutritious metal, as the metals are trans- 
ferred through the ~— pathway levels. The third objective was 
designed to test the thesis that surface deposition of toxic 
metals upon plants influences the trends of metal abundances 
through trophic pathways. This study indicates that metal pollution 
in the form of deposition upon plant surfaces by s the dis- 
crimination mechanisms in plants, and consequently elevates the 
total body burden in herbivores. It is likely that there is no her- 
bivore defense for this type of metal exposure, because herbivores 
have probably come to rely, in part, upon the discriminatory 
mechanism of plants throughout the course of evolutionary history 
to keep toxic metal burdens low. 


7992 (ORNL—5193, pp 47-65) Terrestrial analyses, effects, 
and materials transport. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

Research on ecosystems and ecological processes continued 


apace this year with equal emphasis on collaborative analyses with 


other ecosystem research teams across the country and initiation 
of new lines of investigation. Syntheses of results obtained during 
participation in the US-IBP program led to staff participation in 
several symposia and international meetings with the explicit pur- 
of interbiome and international comparison of ecosystem 
structure and function. A sample of these synthesis topics is 
highlighted in the discussion which follows. Several new research 
projects were initiated this year. One project is examining the role 
of consumers in the regulation of ecosystem function, particularly 
decomposition and element content of detritus. A second a 
involves examining the significance of the coupling between below- 
nd autotrophic processes (root sloughing) heterotroph ac- 
tivities to the stability of annual element cycles. A third ~~ in- 
cludes the examination of seasonal allocation of photosynthate in 
mature Quercus alba (white oak). The hypothesis here is that 
microbial processes are essential to maintain autotroph balance of 
limited carbohydrate reserves with metabolic demand while con- 
serving essential nutrients. a, using the large data base on 
woodland ecosystems from all IBP sites, several analytical studies 
are in progress to evaluate the common properties of ecosystem 
function, statistical distribution of ecosystem parameters, and 
covariant relationships among ecosystem parameters. 


7993 (ORNL—5193, pp 81-82) Forest 
burn, D.M.; Raby, H.F.; Rosenbalm, E.H. Aug 1976. 


t. Brad- 
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In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

The forest management program on the ERDA Oak Ridge 
Reservation has completed its eleventh year of operation (two 
management cycles). The forest is managed on a multiple-use, 
sustained-yield basis with two objectives: to maintain an ecological 

for research studies and to provide high-quality timber 
products through intensive forest management and sound conser- 
vation practices. Due to the excellent natural study areas provided 
by the forest, research activities conducted by the Environmental 
Sciences Division have a high priority for use of the forest. 


7994 (ORNL/NSF/EATC—28) Application of the unified 

model to the movement of Pb, Cd, Zn, Cu, and S through 
the Crooked Creek Watershed. Munro, J.K. Jr.; Luxmoore, R.J. 
Begovich, C.L.; Dion, K.R.; Watson, A.P.; Patterson, M.R.; 
Jackson, D.R. (Oak Ridge National Lab., Tenn. (USA)). Sep 
1976. Contract W-7405-ENG-26;NSF-INA-AG-389. 92p. Dep. 
NTIS $5.50. 

Two versions of the Unified Transport Model (UTM) have 
been used to simulate movement of Pb, Cd, Zn, Cu and S through 
the Crooked Creek Watershed, a 1.3 mi.? forested headwaters area 
adjacent to a Pb mine and smelter in southeast Missouri. The 
Wisconsin Hydrologic Transport Model (WHTM) version was used 
to study accumulation of heavy metals in the soil and to simulate 
stream flow and heavy metal concentrations in the stream draining 
the watershed. The Terrestrial Ecology and Hydrology Model 
(TEHM) version was used to study heavy metal and SO, effects on 
the vegetation by considering plant uptake in a plant growth and 
decomposition model. The Soil Chemical Exchange of Heavy 
Metals (SCEHM) submodel in TEHM was used in a detailed com- 
parison between results from a six-year simulation of heavy metal 
accumulation in the top soil layers and measured values. Agree- 
ment between simulated results from both versions of the UTM 
and measured values is satisfactory. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


= ALSO TO CITATION(S) 7974, 7975, 7998, 8000, 8011, 


7995 (EGG— 1183-1665) Aerial radiological survey of the 
Savannah River Plant (Aiken, South Carolina). Date of survey: 
2—25 June 1974. Boyns, P.K. (EG and G, Inc., Las Vegas, Nev. 
ee 15 May 1975. Contract E(29-1)-1183. 86p. Dep. NTIS 

The survey consisted of an airborne measurement of both 
natural and man-made gamma radiation from the terrain surface in 
and around the plant site. These measurements allowed a deter- 
mination of the surface terrestrial spatial distribution of isoto 
concentrations and equivalent gamma ray exposure rates from ae 
and "Cs contaminants. Results are reported as exposure rate 
isopleths for the two isotopes and are superimposed on 1:48,000 
scale maps of the area. Gamma ray energy spectra are also 
presented for the net man-made radioelements. 


SOIL 
REFER ALSO TO CITATION(S) 6702 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 6709, 7980, 7994, 8001 


7996 (NVO— 167) of the Nevada Test Site: a narra- 
tive summary and annotated bibliography. O'Farrell, T.P.; Emery, 
L.A. (Nevada Univ., Boulder City (USA}. Desert Research Inst.). 
May 1976. Contract AT(29-2)-1253. 264p. Dep. NTIS $9.00. 

This document contains a summary of the ecology of the 
Nevada Test Site developed through existing scientific publica- 
tions. It includes an annotated bibliography of 333 citations per- 
taining to ecological research conducted on NTS, a list of 
ERDA/NSF Desert Biome Research Memoranda, lists of Nevada 
Test Site flora and fauna, a list of citations concerning the fate and 
effects of nuclear and non-nuclear disturbances on the environ- 
ment, and a compilation of references used to develop the docu- 
ment. 


7997 (ORNL/TM—5073) Description of the terrestrial ecolo- 
gy of the Oak Environmental Research Park. Kitchings, T.; 
Mann, L.K. (Oak Ridge National Lab., Tenn. (USA)). Oct 1976. 
Contract W-7405-ENG-26. 58p. Dep. NTIS $4.50. 


ERA VOL. 2, NO. 4 


The Environmental Sciences Division at Oak Ridge National 
Laboratory has begun to develop research and administrative foun- 
dations necessary to establish and operate an Environmental 
Research Park (ERP) on the Energy Research and Development 
Administration Reservation at Oak Ridge, Tennessee. Important in 
developing a functional research area is a description and invento- 
ry of the species and ecosystems which comprise the Research 
Park. This report describes some of the floral and faunal com- 
ponents of the Oak Ridge Reservation. Emphasis is placed on the 
relationship of faunal communities to the vegetation type in which 
they occur. Unique vegetational areas and rare and endangered 
species are also discussed. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 6553, 6566, 6839, 6851, 7995, 
7996 


7998 (IDO—22056) Hydrology of the solid waste burial 
ground, as related to the potential migration of radionuclides, Idaho 
National g Laboratory. Barraclough, J.T.; Robertson, 
J.B.; Janzer, V.J.; Saindon, L.G. (Geological Survey, Idaho Falls, 
Idaho (USA). Water Resources Div.). Aug 1976. Contracts PO-ID- 
71-36;PO-ID-72-24;PO-ID-73-24. 195p. Dep. NTIS $7.50. 

This report describes a study conducted by the U. S. 
Geological Survey with the following objectives: to evaluate the 
hydrologic, radiologic and geochemical variables that control the 
potential for subsurface migration of waste radionuclides from the 
burial trenches to the Snake River Plain aquifer; to determine the 
extent of radionuclide migration, if any; and, to construct monitor- 
ing wells into the aquifer. Statistically significant trace amounts of 
radioactivity were found in about one-half of the 44 sedimentary 
samples from the six holes core drilled inside the burial ground 
and from all water samples from one hole tapping a perched water 
table. These very low levels of radioactivity are detectable only 
with the most sensitive of analytical equipment and techniques. 
The levels of radioactivity detected were, in most cases, less than 
the amounts found in surface soils in this region resulting from 
world-wide fallout. This radioactivity found in the cores could have 
been introduced naturally by migration by infiltrating water which 
had made contact with buried waste or could have been in- 
troduced artificially during drilling and sampling. The available 
data from the four peripheral monitoring wells do not indicate that 
radionuclide constituents from the burial ground have migrated 
into the underlying Snake River Plain aquifer. The low concentra- 
tions of radionuclides detected in samples taken from the sedimen- 
tary layers are not expected to migrate to the Snake River Plain 
aquifer. Water samples from the peripheral wells and one core 
hole inside the burial ground will continue to be collected and 
analyzed for radioactivity semi-annually. 


7999 (ORNL—5193, pp 78-80) Oak Ridge Environmental 
Research Park. Kitchings, J.T.; Mann, L.K.; Story, J.D. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

Establishment of certain federal lands as National Environ- 
mental Research Parks (NERP) has progressed as an outgrowth of 
the National Environmental Policy Act of 1970 and the Adminis- 
tration’s Legacy of Parks programs. Two such parks were 
designated, one at the ERDA facilities at the Savannah River Plant 
near Aiken, South Carolina, and one at the site of the Idaho Na- 
tional Engineering Laboratory, Idaho Falls, Idaho. The major ob- 
jectives of these programs were (1) to develop methods for the 
continuous and quantitative assessment of man’s activities on the 
environment, (2) to develop models to predict the response of en- 
vironmental components to proposed technological activities, and 
(3) to provide land-use plans which make preservation of 
representative regional natural areas compatible with human 
technological activities. This past year the Environmental Sciences 
Division began the development of the research and administrative 
foundations necessary to establish and operate such a research 
park on the ERDA Reservation at Oak Ridge. 


8000 (ORNL—5193, pp 173-180) Waste management 
analyses and tions. Tamura, T.; Brinkley, F.S.; Crerar, D.A.; 
Duguid, J.O.; twood, E.R.; Francis, C.W.; Means, J.L.; Sealand, 
O.M. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period —_— September 30, 1975. 

Land use for waste management and disposal has been prac- 
ticed extensively in the nuclear industry. To prevent and mitigate 
adverse effects of this utilization of our resource, research on the 
geohydrologic characteristics of the formations and on the waste 
solutions is essential. An active program is being pursued in the 
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waste disposal area of White Oak prpene Basin of ORNL. In ad- 
dition to the radioactive elements of nuclear waste, nonradioactive 
nitrates pose a particular problem in some of the nuclear 
processes. The studies reported in this section utilize soil microbes 
to decompose the nitrate; the particular emphasis is on engineering 
feasibility and parametric relationship for optimum decomposition. 
Of increasing concern in the nuclear industry is the increasing 
generation and utilization of plutonium and its potential hazard in 
the environment. Its release in the environment is associated with 
bomb testing, fuel reprocessing, and processes related to fuel fabri- 
cation. Plutonium from these sources may behave differently in the 
environment, and understanding of its characteristics and proper- 
ties will be invaluable in utilizing this valuable resource. Studies re- 
lated to plutonium characterization from several contaminated 
sites are described in this section. 


8001 Radioecological studies applied to electro-nuclear siting. 
Grauby, A. (CEA Radioecology Lab., Saint Paul Lez Durance, 
France). pp 1186-1191 of In Radiation research. Biomedical, 
chemical, and physical perspectives. Nygaard, O.F. (ed.). New 
York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Radioecological studies associated with the siting of a 
nuclear power plant are discussed. The purpose of the radioecolog- 
ical studies is to determine the fate of various elements released to 
the environment, to quantify the predicted concentrations of pollu- 
tants, to evaluate the toxic effects of the chemical and thermal 
load contained in the waste products, to formulate suggestions for 
effective and economic control of the environment of the site, and 
e = periodically the radioecological balance of the site. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 7965 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 7966, 7988, 7989, 8020 


8002 (COO—2430-3) Analysis of ‘echo sounding’’ data 
North-Central Pacific (including R/V VEMA marine geolo- 
gy/geophysics cruise in the North Pacific). Progress report, July 1, 
1975—May 15, 1976. Hayes, D.E.; Moody, R. (Columbia Univ., 
Palisades, N.Y. (USA). Lamont-Doherty Geological Observatory). 
1976. Contract E(11-1)-2430. 13p. Dep. NTIS $3.50. 

Marine ——_ and geophysical data have been collated 
and synthesized for the area in the North Pacific bounded by 29°N 
and 31°N; 156°W and 160°W. Particular emphasis has been given 
to assessing the disposition of the sediment blanket and underlying 
crystalline basement (layer 2) through the examination of a variety 
of seismic observations. In July 1975 a 15-day cruise aboard R/V 
VEMA focused on the collection of a suite of piston cores, heat- 
flow measurements, high and low frequency seismic profiling, wide 
angle seismic reflection/refraction using sonobuoys, special near- 
bottom seismic experiments bathymetric measurements, special 
heat-transfer experiments, and a variety of complementary marine 
geological and geophysical observations. The preliminary results of 
the cruise and their interpretation in the framework of other exist- 
ing data is summarized. 


8003 (ORO—4848-2) Seasonal interactions among “eT 
primary Sa and herbivores. Progress Heinle, D.R.; 
Allan, J.D.; Huff, R.T.; Richman, S. (Maryland Univ., Solomons 
(USA). Chesapeake Biological Lab.). 30 Jul 1976. Contract E(40- 
1)-4848. 30p. Dep. NTIS $4.00. 

Progress is reported on the following research projects: 
feeding by adult copepods on natural distributions of particles; 
selective feeding in juvenile copepods; evidence for mechanisms of 
selection in spined and unspined algae; predatory feeding by adult 
copepods on nauplii of copepods; relative abundance of detritus 
and algae and species composition of algae; and preliminary stu- 
dies on spatial heterogeneity of particle distributions. (HLW) 


8004 Use of life tables in analyzing the dynamics of copepod 
ae. Gehrs, C.W.; Robertson, A. (Oak Ridge National 
.. TN). Ecology; 56: No. 3, 665-672(Spr 1975). 
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The population parameters have been characterized for the 
generations that developed during a complete reproduction year of 
a population of the calanoid copepod Diaptomus clavipes Schacht. 
A model is presented to calculate the numbers of each of the vari- 
ous instars of a c produced during any previous interval of 
time. Life tables were constructed from laboratory data and for the 
five generations of the 1971 field population as an aid in studyin 
the ——— dynamics. Successful reproduction in the held 
population occurred from mid-March until mid-October. Develop- 
ment time increased for successive instars of the same generation. 
All generations had similarly shaped survivorship curves and there 
was a progressively lower rate of survival in successive generations. 
This lower survival rate was related to decreasing survival durin 
the early naupliar stages. Survivorship of adults was characteriesd 
by a rectangular curve. Greatest mortality rates occurred during 
the egg to fourth naupliar interval (N-IV) and in the sixth naupliar 
stage (N-VI). Critical controlling factors in this population appear 
to be those which affect either survivorship in the interval between 
egg and N-IV or reproductive activity of adults. 


8005 Hindcasti the directional of hurricane- 
ted waves. Cardone, V.J. (City Univ., New York); Pierson, 
J.; Ward, E.G. J. Pet. Technol.; 28: 385-394(Apr 1976). 
From 7. annual offshore technology conference; Houston, 
TX, USA (5 May 1975). 
A method for specifying hurricane-generated waves in the 
Gulf of Mexico in terms of the directional wave spectrum has been 
developed. The method includes a description of the surface wind 
field from historical meteorological data through the application of 
a dynamic-hurricane frictional boundary-layer med The wave 
prediction is based on the numerical solution of the spectral ener- 
gy-balance equation. Data from a number of recent hurricanes 
were used to calibrate and verify the method. The correlation 
between measured and predicted data is very satisfactory. 


8006 Bouy systems for acquiring data in a marine environ- 
ment. Hall, J.M.; Kerut, E.G.; Irico, J. J. Pet. Technol.; 28: 468- 
474(Apr 1976). 

From 7. annual offshore technology conference; Houston, 
TX, USA (5 May 1975). 

The NOAA Data Buoy Office is responsible for developing 
automatic, unmanned buoys for acquiring meteorological, oceano- 
graphic, and water-quality data from the marine environment. This 
paper discusses the large discus buoys moored in the deep ocean 
to report meteorological data, small buoys used as drifters in open 
waters and polar ice regions, and moored buoys along the con- 
tinental shelf. Buoy programming that builds upon past experience 
is discussed. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 6550, 6551, 6552, 7682, 7968, 
7971, 7974, 7975, 7994 


8007 (ANL/ES—40(Vol.17)) Environmental status of the 
ichigan Region. Volume 17. I 


Lake M niand fishes of the Lake 
Michigan Drainage Basin. Becker, G.C. (Argonne National Lab., 
Ill. (USA)). Sep 1976. Contract W-31-109-Eng-38. 237p. Dep. 
NTIS $10.00. 

This report catalogs the fishes that inhabit the inland waters 
of the Lake Michigan Drainage Basin. For each species identified, 
data are presented on its distribution, habitat and spawnin 
requirements, limiting factors, aesthetic attributes, value, an 
status. A section of Additional References includes selected cita- 
tions regarding thermal and chemical effects on fishes. 


8008 (ORNL/EPA—1) State-of-the-art and proposed testing 
for envi transport of toxic substances. Witherspoon, J.P.; 
Bondietti, E.A.; Draggan, S.; Taub, F.P.; Pearson, N.; Trabalka, 
J.R. (Oak Ridge National Lab., Tenn. (USA)). Aug 1976. Con- 
tract W-7405-Eng-26. 165p. Dep. NTIS $7.50. 

This study is a review and evaluation of the use of soil, 
laboratory microcosm, and field tests to determine transport of 
chemicals. The soil thin-layer chromatogr Y test appears to be 
the best method for evaluating mobility of chemicals in soil. 
Laboratory results with this method have been verified in a 
number of field studies. Review of studies on sediment-water in- 
teractions indicated that batch equilibrium techniques may be used 
to test mobility of chemicals in sediments. Review of laboratory 
microcosm studies revealed that microcosms have served as useful 
tools in the study of movement of nutrients, toxic substances, and 
energy. Although experimental microcosms have employed a wide 
variety of organisms and levels of compiexity, all of them omit 
large-scale natural processes. Microcosms of reduced complexity 
are suitable for measuring rate processes over a short time range, 





820 ERDA ENERGY RESEARCH ABSTRACTS 


but more complex microcosms present difficulties in measurement 
of some rate processes due to the importance of mutualistic and 
competing processes. It is p that, until research on 
microcosms p . simple food chain tests should be used to 
determine whether toxicants are likely to bioaccumulate or 
biomagnify. Field test systems contain a large yp gs unk- 
nown) number of species; and the number of toxic effects, chemi- 
cal transfers, and species interactions that can be studied is limited 
only by the time and resources available to the experimenter. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 6701, 6710, 7974, 7975, 8026, 
8027 


8009 (COO—2529-2) Plutonium and cesium radionuclides in 
the Hudson River Estuary. Annual technical progress report, 1 
December 1975—30 November 1976. Simpson, H.J.; Williams, S.C. 
(Columbia Univ., Palisades, N.Y. (USA). Lamont-Doherty Geolog- 
ical Observatory). 1976. Contract E(11-1)-2529. 127p. Dep. NTIS 
$6.00. 

We have obtained a large set of cores from the Hudson 
Estuary covering nearly all of the ambient salinity range. A 
number of core sections have been analyzed for "Cs, “Cs, °Co 
and “K by direct gamma counting and for **,°Pu and **Pu by 
alpha-spectrometry. Rapid accumulation, up to 20 cm/year, of 
sediments containing **,2Pu, '°7Cs, "4Cs and Co occurs in New 
York Harbor. Marginal coves upstream from the harbor also serve 
as depositional environments. The ratio of sediment /sup 
239,240/Pu to '’Cs is higher than the fallout ratio in the seaward 
end of New York Harbor, despite the presence of a significant 
component of reactor "Cs in the sediments, but lower than the 
range of ratios observed by others for nearshore environments with 
low sediment deposition rates. A substantial portion of gamma 
— fission product and activation nuclides released from the 
Indian Point nuclear facility have accumulated in New York Har- 
bor, more than 60 km downstream from the release area. We have- 
not yet established whether local transuranic releases to the Hud- 
son have occurred. 


8010 (COO—3566-14) Applications of PB-210/RA-226 and 
PO-210/PB-210 disequilibria in the study of marine geochemical 
a. Bacon, M.P. (Woods Hole Oceanographic Institution, 
ass. (USA)). Feb 1976. Contract E(11-1)-3566. 166p. 
(WHOI—76-8). Dep. NTIS $6.75. 
Thesis. 
The distribution of ?°Pb and ?°Po in dissolved (less than 
0.4 micron) and particulate (greater than 0.4 micron) phases was 
measured at ten stations in the tropical and eastern North Atlantic 
and at two stations in the Pacific. Both radionuclides occur prin- 
cipally in the dissolved phase. Unsupported ?!°Pb activities, main- 
tained by flux from the atmosphere, were present in the surface 
mixed ye and penetrated into the thermocline to depths of 
about 500 m. Dissolved ?°Po was ordinarily present in the mixed 
layer at less than equilibrium concentrations, suggesting rapid 
biological removal of this nuclide. Particulate matter was enriched 
in ?°Po, with ?°Po/"°Pb activity ratios greater than 1.0, similar to 
those reported for phytoplankton. Box-model calculations yield a 
2-y residence time for *"°Pb and a 0.6-y residence time for ?'°Po in 
the mixed layer. These residence times are considerably longer 
than the time calculated for turnover of particles in the mixed 
layer (about 0.1 y). At depths of 100 to 300 m, ?Po maxima oc- 
curred and unsupported ?Po was ——' present. Calculations 
indicate that at least 50 percent of the 7""Po removed from the 
mixed layer is re-cycled within the thermocline. Similar calcula- 
tions for *"°Pb suggest much lower re-cycling efficiencies. 


8011 (LA—6415-PR) Environmental and radiological safety 
Pu, 


studies. Interaction of heat sources with terrestrial and 

watic environments. Quarterly report, January 1—March 31, 
1976. Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jul 1976. Contract W-7405-ENG-36. 20p. Dep. 
NTIS $3.50. 

The containers for **PuO, heat sources in radioisotope 
thermoelectric generators are designed with large safely factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Space Applications of the 
ERDA Division of Nuclear Research and Application continually 
seeks more information about the heat sources to improve their 
safety. The work discussed here includes studies of the effects on 
the heat source of terrestrial and aquatic environments to obtain 
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data for design of even safer systems. The data obtained in several 
ongoing experiments are presented; these data tables will be up- 
dated quarterly. Discussions of details of the experimental testing 
are minimized, and they will be largely repetitive in succeeding re- 
ports to emphasize the main purpose, compilation of all usable 
data generated in each experiment. This compilation includes data 
from environmental chamber experiments that simulate terrestrial 
conditions, experiments to measure PuO, dissolution rates, soil 
column experiments to measure sorption of plutonium by soils, and 
several aquatic experiments. No reference to results cited in this 
report should be published without the explicit permission of the 
person in charge of this work. 


WATER 
REFER ALSO TO CITATION(S) 6702, 8022 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 6709, 8001, 8010 


8012 (COO—2538-15) Interrelationship between certain 
hydrographic features associated with currents and primary produc- 
tion. Annual progress report, August 1, 1975—July 31, 1976. 
Yentsch, C.S. (Northeastern Research Foundation, Inc., West 
Boothbay Harbor, Maine (USA). Bigelow Lab. for Ocean Studies). 
1976. Contract E(11-1)-2538. 9p. Dep. NTIS $3.50. 

The application of biochemical tests to implicate specific 
limiting factors has shown that for most of the growing season 
(spring through fall), nitrogen limits phytoplankton growth and 
more specifically controls the size of the blooms of phytoplankton 
in New England coastal waters. The seasonal sequence of 
phytoplankton appears to be a composite of two major blooms and 
numerous smaller outbursts of growth. The latter seem to be re- 
lated to vertical turbulance which re-enriches the euphotic zone 
with nutrients. The cause or source of this turbulance is not clearly 
identified. 


8013 (ORNL—5193, pp 31-45) Aquatic effects and material 
transport. Blaylock, B.G.; Allen, C.P.; Bardill, E.A. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

This program is comprised of research on radionuclide 
cycling in aquatic environments, effects of radiation and energy-re- 
lated pollutants on aquatic ecosystems, toxicant formation in con- 
denser cooling systems, and biogeochemical cycling in aquatic 
ecosystems of trace elements in coal. Research in radionuclide 
cycling involves the distributional patterns of radionuclides in the 
abiotic and biotic compartments of the aquatic ecosystem, food 
chain kinetics, and the routes of entry into food chains from 
abiotic compartments. Part of the research effort on radionuclide 
cycling was reprogrammed to investigate the biogeochemical 
cycling in aquatic ecosystems of trace elements in coal. Research 
in these programs provides information necessary for assessing the 
behavior of potentially hazardous radionuclides and trace elements 
released to the aquatic environment. Radiation effects studies are 
directed toward quantifying the effects of radiation exposure to 
aquatic organisms to provide continued assurance that radiation 
standards are not erroneous for aquatic life. Emphasis is placed on 
determining the effects of chronic low-level radiation on the fitness 
of natural and laboratory populations of aquatic organisms. In- 
vestigation of the toxicants formed in condenser cooling systems is 
focused on identifying and determining the range of various 
chlorinated organic and other constituents in natural water. After 
identification, the degree of toxicity of specific compounds is 
determined on appropriate aquatic species. 


8014 Effects of limnological variables on bioaccumulation fac- 
tors. Vanderploeg, H.A.; kercher, J.R. (Oak Ridge National Lab., 
TN). pp 1192-1204 of In Radiation research. Biomedical, chemi- 


‘cal, and physical pets) Nygaard, O.F. (ed.). New York; 


Academic Press, Inc. 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

We restricted our review to bioaccumulation factors deter- 
mined for natural water bodies. Our review is further restricted to 
longer-lived isotopes of Cs, Co, Mn, and Sr, which are the most 
important dose contributors to aquatic biota and man from liquid 
releases of light-water-cooled nuclear r stations. Bioaccumula- 
tion factors reported for these metallic nuclides exhibit wide varia- 
tion among water bodies. In this paper we attempt to relate these 
variations to certain liminological variables. Our review emphasizes 
fishes since more data have been collected for them than for other 
taxa. We review the simple models that relate the bioaccumulation 
factor to concentrations of the stable-element analogue and 
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noni ic carrier element in water. We then review the role of 
Le peg mical form of the nuclide and other factors which may 
ect or cause deviations from these simple relations. 


8015 ae Coe factors on the 


fish. Berg, A. 


accumulation by water " 
(EURATOM-CCR, Ispra, Italy). pp 1205-1212 of In lation 
research. Biomedical, chemical, and physical tives. 
Nygaard, O.F. (ed.). New York; Academic Feces, Inc. Prods). 
From 5. international radiation research congress meeting; 
Seattle, Wotieas, USA (14 Jul 1974). 
See CONF-740715—. 


Some physio-ecological factors affecting the accumulation 
of catienties by freshwater fish are disc . Two of these fac- 
tors that are discussed are metabolic regulation and growth 
processes. (ERB) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 7256, 8007, 8121 


8016 (ANL/WR—75-3(Pt.1)) Water Resources Research 
Program. Surface thermal plumes: evaluation of mathematical 
models for the near and complete field. Dunn, W.E.; Policastro, 
A.J.,; Paddock, R.A. (Argonne National Lab., Ill. (USA)). May 
1975. Contract W-31-109-Eng-38. 420p. Dep. NTIS $12.00. 

This report evaluates mathematical models that may be used 
to predict the flow and temperature distributions resulting from 
heated surface discharges from power-plant outfalls. Part One 
discusses the basic physics of surface-plume dispersion and pro- 
vides a critical review of 11 of the most popular and promising 
plume models developed to predict the near- and complete-field 
plume. The principal conclusion of the report is that the available 
models, in their present _— of development, may be used to give 
only general estimates of plume characteristics; precise predictions 
are not currently possible. The Shirazi-Davis and Pritchard (No. 1) 
models appear superior to the others tested and are capable of 
correctly predicting general plume characteristics. (The predictions 
show roughly factor-of-two accuracy in centerline distance to a 
given isotherm, factor-of-two accuracy in plume width, and factor- 
of-five accuracy in isotherm areas.) The state of the art can best 
be improved by pursuing basic laboratory studies of plume disper- 
sion along with further development of numerical-modeling 
techniques. 


8017 (ANL/WR—75-3(Pt.2)) Water Resources Research 

evaluation of mathematical 

plete field. Dunn, W.E.; Policastro, 

A.J.; Paddock, R.A. (Argonne National Lab., Ill. (USA)). Aug 
1975. Contract W-31-109-Eng-38. 565p. Dep. NTIS $13.50. 

This report evaluates mathematical models that may be used 
to predict the flow and temperature distributions resulting from 
heated surface discharges from power-plant outfalls. Part One 
discusses the basic physics of surface-plume dispersion and pro- 
vides a critical review of 11 of the most popular and promisin 
plume models developed to predict the near- and complete-fiel 
plume. Part Two com predictions from the models to proto- 
type data, laboratory data, or both. Part Two also provides a 

neric discussion of the issues surrounding near- and complete- 

Id modeling. The principal conclusion of the report is that the 
available models, in their present stage of development, may be 
used to give only general estimates of plume characteristics; 
precise predictions are not currently possible. The Shirazi-Davis 
and Pritchard (No. 1) models appear superior to the others tested 
and are capable of correctly predicting general plume charac- 
teristics. ( predictions show roughly factor-of-two accuracy in 
centerline distance to a given isotherm, factor-of-two a © 
plume width, and factor-of-five accuracy in isotherm areas.) 
state of the art can best be improved by pursuing basic laboratory 
studies of plume dispersion along with further development of nu- 
merical-modeling techniques. 


8018 (ORNL—5193, pp 13-30) Aquatic studies. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

The objective of the Power Plant Effects program is to 
develop information that has predictive utility for impacts 
of power plant cooling systems on aquatic life. The information 
sought ranges from the level of physiological effects of tempera- 
ture on single organisms to the level of dynamic aquatic communi- 
ties which may interact with cooling waters of power plants. The 
program encompasses both a search for fundamental (and yet unk- 
nown) ways in which temperature influences aquatic systems and 
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the production of data on well-understood responses, such as ther- 
mal tolerance and growth, for which data and modified methods 
are needed on additional ies. Principal areas of funding are for 
(1) thermal an ona a — and 
im ment, ation dynamics. re is a direct com- 
mmnaiiedan of data end coosuseh needs between this research pro- 

ram and the a environmental impact statement activi- 
ties. Research ag a or the reporting year is presented as brief 
summaries of principal accomplishments of individual subpro- 
jects. The summaries are grouped according to the type of biologi- 
cal/ ical response. Relationships among the various subpro- 
jects, the year-to-year continuity within subprojects, are in- 
dicated wherever possible. 


8019 Numerical study of the velocity and temperature fields in 
a flow-th reservoir. Oberkampf, W.L. (Univ. of Texas, 
ver Crow, L.I. J. Heat Transfer; 98: No. 3, 353-359(Aug 

From ASME Winter annual meeting; Houston, TX, USA 
(27 Nov 1975). 

The fluid dynamic and temperature fields in a reservoir are 
numerically simulated by means of a finite difference procedure. 
The flow in the rectangular reservoir is assumed to be two-dimen- 
sional in a vertical plane. Inflow is allowed at the surface on one 
end of the reservoir and outflow occurs at any depth on the op- 
posite end. The reservoir inflow is set at a given temperature and 
velocity so as to simulate the thermal discharge from a power 
generating facility. At the surface of the reservoir wind shear, short 
wave and long wave radiation, evaporation, and convective heat 
transfer are taken into account. The effects of inflow/outflow, wind 
shear, and heat transfer on the reservoir are discussed. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 8001 


8020 (RLO—2296-1) Using an accurate hydrographic model 
of Puget Sound as a .ool to help further public understanding of en- 
vironmental evaluation. report, June 26, 1975—April 30, 
1975. Bonin, P.R. (Pacific Science Center, Seattle, Wash. (USA)). 
Apr 1975. Contract AT(45-1)-2296. 29p. Dep. NTIS $4.00. 

The Puget Sound hydrographic model at the Pacific Science 
Center is a small-scale, accurate physical model of Puget Sound. 
—_, such as: ocean salinity, tides, fresh water inflow and various 
effluent characteristics, can be accurately controlled by the model 

rator. Since some parameters can’t be scaled, wind effects are 
not modelled and water movement in shallow areas and in areas 
close to the shoreline is unreliable. Horizontal flows can be ob- 
served quantitatively in the model, but vertical flows can only be 
observed qualitatively. Model studies using a nearly identical 
model at the University of Washington agree closely with field stu- 
dies. The model at the Pacific Science Center should show the 
same close agreement. The Pacific Science Center staff presented 
demonstrations illustrating the environmental evaluation of possi- 
ble thermal power plant sites in Puget Sound to the public and to 
students. The reaction to these demonstrations provided evidence 
of the public’s interest in processes occurring in Puget Sound and 
of the potential of using demonstrations to involve the public in 
environmental evaluations. The Puget Sound hydrographic model 
can be effectively used as a tool to help further public understand- 
ing of environmental evaluation. 


REGULATIONS 


8021 Public hearings on effluent standards for toxic pollu- 
tants. Fed. Regist. (Wash., D.C.); 41: No. 84, 17898-17905(29 Apr 
1976). (40CFR 104). 

From Protection of Environment, 40CFR104, Environmen- 
tal Protection Agency—Public hearings on effluent standards for 
toxic pollutants. 

The purpose of the amendments made at this time is to 
clarify certain ambiguities in the rules as originally promulgated in 
the Federal Water Pollution Control Act, and to make changes in 
certain areas. These include the procedures for filing objections to 
proposed standards, the content of those objections, the timing and 
status of public comments on the — standards filed by per- 
sons other than objecting parties, the order in which evidence is to 
be introduced, the provisions for administrative appeals from 
rulings by the presiding officer, and the provisions for a tentative 
and final decision by the Administrator and promulgation of final 
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8022 1 vate of regulation on radionuclides. Fed. Re- 
gist. (Wash., D.C.); 41: No. 133, 28402-28409(9 Jul 1976). 
(40CFR141). 
From Protection of Environment, 40CFR141, Environmen- 
tal Protection eA agg primary drinking water regulations. 
The regulations for sega are promulgated in final 
form. Changes represent efforts to clarify what are necessarily 
technical and complex provisions and to make monitoring require- 
ments more realistic. The proposed maximum contaminant levels 
for radionuclides have been retained as proposed. The promul- 
ated radionuclides regulations and Appendix A should be read in 
e context of the national interim primary drinking water regula- 
tions as a whole. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 7965 


8023 (ORNL/RUS—17) Digitizing geographic data with 
GRIDOT; a generalized program for drawing overlay grids in vari- 
ous map projections. Edwards, R.G.; Durfee, R.C. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Sep 1976. Contract W-7405-eng-26. 
127p. Dep. NTIS $6.00. 

The GRIDOT computer program draws overlay grids on a 
Calcomp plotter for use in digitizing information from maps, 
rectified aerial photographs, and other sources of spatially dis- 
tributed data related to regional environmental problems. The op- 
tions of the program facilitate use of the overlays with standard 
maps and map projections of the continental United States. The 
overlay grid may be defined as a latitude-longitude grid (geodetic 
grid), a Universal Transverse Mercator Grid, or one of the stan- 
dard state-plane coordinate system grids. The map for which the 
overlay is intended may be in an Albers Equal Area projection, a 
Lambert Conformal projection, a Polyconic projection, a Trans- 
verse Mercator a. a Universal Transverse Mercator pro- 
jection, or any of the standard state-plane projections. 


8024 (ORNL/TM—5600) Regional Information Group (RIG). 
Energy, environmental, and socioeconomic data bases and as- 
sociated software at Oak Ridge National Laboratory. Loebl, A.S.; 
Malthouse, N.S.; Shonka, D.B.; Ogle, M.C.; Johnson, M.L. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W-7405- 
eng-26. 140p. Dep. NTIS $6.00. 

A machine readable data base has been created by the Re- 
gional Information Group, Regional and Urban Studies Section, 
Energy Division, Oak Ridge National Laboratory, to provide docu- 
mentation for the energy, environmental, and socioeconomic data 
bases and associated software maintained at Oak Ridge National 
Laboratory. This document is produced yearly by the eer In- 
— Group to describe the contents and organization of this 

ata base. 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 7970, 7999 


8025 (ORNL—5193, pp 66-77) Regional environmental as- 
sessment studies. Reichle, D.E.; Anderson, S.H.; Begovich, C.L. 
Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

Environmental assessment studies are a component (with 
socioeconomic and demographic) of the ORNL ~~ Studies 
Project coordinated through the Energy Division. Two primary 
thrusts are contained within the environmental component: assess- 
ment of the impact of Appalachian coal extraction and develop- 
ment of regional siting criteria for development of energy 
technologies in southeastern United States. There are two levels of 
sequential resolution which are simultaneously being developed. 
One is a regional screening analysis by which environmental con- 
straints (e.g., water resources, land suitability, and air quality) and 
sensitive regional environment effects components (endangered 
species, water quality, potential ecological and agricultural im- 
pacts) are being quantified. These analyses will permit identifica- 
tion of regional exclusion areas based on environmental criteria. 
The other efforts are devoted to development and application of 
analytical methodologies for those areas potentially suitable for 
development to provide guidelines for optimal siting, intensity of 
development, and rational choices of energy technology alterna- 
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tives. Environmental transport models and critical pathway 
analyses, combined with optimization techniques to address con- 
straining ecological effects, are being tested to evaluate changes in 
ambient environmental conditions from proposed energy-related 
activities. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 6551, 7405, 8121 


8026 (ORNL/NUREG/TM—4) Correlation of radioactive 
waste treatment costs and the environmental impact of waste ef- 
fluents in the nuclear fuel cycle: reprocessing of high-temperature 
gas-cooled reactor fuel containing U-233 and thorium. Davis, W. 
Jr.; Blanco, R.E.; Finney, B.C.; Hill, G.S.; Moore, R.E.; Wither- 
spoon, J.P. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
Contracts W-7405-eng-26;NRC-PRJ. 193p. Dep. NTIS $7.50. 

A cost/benefit study was made to determine the cost and ef- 
fectiveness of various radioactive waste (radwaste) treatment 
systems for decreasing the release of radioactive materials from a 
model high-temperature gas-cooled reactor (HTGR) fuel 
reprocessing plant and to determine the radiological impact (dose 
commitment) of the released materials on the environment. The 
study is designed to assist the U. S. Nuclear Regulatory Commis- 
sion in defining the term as low as reasonably achievable as it ap- 
plies to this nuclear facility. The base case is representative of con- 
ceptual, developing technology of head-end graphite-burning 
operations and of extensions of solvent-extraction technology of 
current designs for light-water-reactor (LWR) fuel reprocessing 
plants. The model plant has an annual capacity of 450 metric tons 
of heavy metal (MTHM, where heavy metal is uranium plus thori- 
um), as charged to about fifty 1000-MW(e) HTGRs. Additional 
radwaste treatment systems are added to the base-case plant in a 
series of case studies to decrease the amounts of radioactive 
materials released and to reduce the radiological dose commitment 
to the population in the surrounding area. The capital and annual 
costs for the added waste treatment operations and the cor- 
responding reductions in dose commitments are calculated for 
each case. In the final analysis, the cost/benefit of each case, cal- 
culated as additional cost of radwaste system divided by the reduc- 
tion in dose commitment, is tabulated or the dose commitment is 
plotted with cost as the variable. The status of each of the rad- 
waste treatment methods used in the case studies is discussed. 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 7434 


8027 (PNE-RB—77) Environmental surveillance summary re- 
port, January 1971—June 1973. Part I. (Colorado Dept. of 
Health, Denver (USA). Div. of Occupational and Radiological 
Health). 1973. 148p. Dep. NTIS $6.00. 

The main purpose of the RIO BLANCO experiment of May 
17, 1973, as well as that of the other two Plowshare detonations, 
was to investigate the feasibility of using nuclear detonations to 
release gas in commercially feasible quantities from deep un- 
derground formations where the gas was too tightly held to be 
released under other known techniques. The regular monitorin 
and sampling networks maintained by the Colorado Department o' 
Health were augmented by additional sampling sites in the vicinity 
of the Piceance Basin for surveillance of Project RIO BLANCO. In 
addition some sampling activities were oriented toward the con- 
tinuing surveillance of Project Rulison. The data accumulated dur- 
ing the period covered by this report indicate no radioactive 
release from the RIO BLANCO emplacement well. Surveillance of 
the project is continuing, and the results of observations during the 
period of re-entry and production flaring of the well will be re- 
ported at a later date. 
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evolution. 


8028 (COO—3326-49) Mechanisms of ox 
itimore, Md. 


Radmer, R.; Cheniae, G. (Martin Marietta Labs., 


= Aug 1976. Contract E(11-1)-3326. 88p. Dep. NTIS 


The production of O, from water requires the collaboration 
of four oxidizing equivalents. When dark-adapted O, evolving 
photosynthetic material is illuminated by a sequence of short (less 
than 2 sec) —— flashes, the amount of O, evolved per flash 
oscillates with a period of four. This indicates that a charge-collec- 
tor, operating with its own reaction center, successively collects 
and stores four oxidizing equivalents, which are used in a con- 
certed oxidation of two water molecules. Luminescence, 
fluorescence, and pH changes also reflect this cycle of four. The 
O, precursor states are quite stable; under some conditions they 
can have a lifetime of several minutes. The O,-yielding reactions 
and reactions associated with trap recovery are fast relative to the 
rate-limiting step of photosynthesis. The molecular identity of the 
charge-collector is unknown, but correlative evidence suggests that 
a manganese containing catalyst (approximately 4 Mn/charge col- 
lector) participates, possibly directly. Formation of the active Mn- 
containing catalyst occurs via a multi-quantum process occurring 
within the System II reaction center. The photoactivated catalyst, 
located on the inner face of the thylakoid membrane, remains per- 
manently active and essentially inaccessible to chemicals other 
than analogs of H,O (e.g., NH;, NH,OH). This O, evolving catalyst 
can be deactivated by a variety of treatments that do not alter the 
system II reaction center. Anions such as chloride seem to par- 
ticipate rather directly in the O, evolution process via unknown 
mechanism(s). 


8029 (SAND—76-0576) Effect of frequency in - 
netic interactions with biological systems. Wayland, IR (Sends 
Labs., Albuquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)- 
789. 13p. Dep. NTIS $3.50. 

Using the theory of absolute reaction rates, the influence of 
electromagnetic fields on biological systems has been investigated. 
In this paper, the effect of changing the frequency of the elec- 
tromagnetic field on chemical reactions is studied. The extension 
to biological effects is discussed. 


8030 (SRO—643-13) RNA metabolism in the regulation of 
protein syn in plants. Progress report summary, July 
1975—July 1976. Key, J.L. (Georgia Univ., Athens (USA). Dept. 
of Botany). 1976. Contract E(38-1)-0643. 13p. Dep. NTIS $3.50. 

Progress is reported on studies of mRNA and protein 
synthesis using soybean cell cultures. Methods for the isolation of 
cell nuclei and polyribosomes are discussed. (CH) 


8031 Crystal and molecular structure of organophosphorus in- 
secticides. IV. Bromophos. Baughman, R.G.; Jacobson, R.A. (Ames 
Lab., lowa). J. Agric. Food Chem.; 24: No. 5, 1036-1041(1976). 

The crystal and molecular structure of brom (O-(4- 
bromo-2,5-dichlorophenyl) O0,O-dimethy! phosphorothioate, 
(H,CO),P(S)OC,H,CI,Br, orthorhombic, P2,2,2,, a = 7.307 (5), b 
= 27.19 (3), and c = 6.440 (4) A, Z = 4, Mo Ka radiation) has 
been determined by three-dimensional x-ray analysis. The structure 
was solved by conventional Patterson and Fourier techniques to a 
final discrepancy index R = 0.048 for 1217 observed reflections 
(F, > 2.5 sigma (F,)). The structure features an intramolecular 
hydrogen bond which restricts rotation about the phenolic C—O 
bond, thus giving a very probable in vivo model. The rus- 
meta hydrogen 4 tance of 5.52 A falls well within range of 
literature values cited for the intramolecular active site-separation 
distance for acetylcholinesterase (AChE), yet is well outside that 
for mammalian AChE. 


yll a proteins of the - 
Amphidinium carterae (Plymouth 450). Haxo, F.T.; Kycia, J.H.; 
Somers, G.F.; Bennett, A.; Siegelman, H.W. Giatineds National 

Lab., Upton, NY). Plant Physiol.; 57: No. 2, 297-303(Feb 1976). 
marine dinoflagellate Amphidinium carterae (Plymouth 
450) releases several water-soluble peridinin-chlorophyll a proteins 
after freeze-thawing. These chromoproteins have a molecular 
weight of 39.2 x 10° and are comprised of noncovalently bound 
—- and chlorophyll a and a nonoligomeric protein. They 
ve distinct isoelectric points and may be resolved into six com- 
ponents by either isoelectric focusing on polyacrylamide gel or ion 
exchange chromatography. The predominant chromoprotein, 
which has a pl of 7.5, constitutes about 90 percent of the extracta- 
ble peridinin-chlorophyll a protein. It consists of an alanine-rich 
rotein of molecular weight 31.8 x 10° stoichiometrical y as- 
sociated with 9 peridinin and 2 chlorophyll a molecules. Addi- 
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tional IY, the peridinin-chlorophyll eng with pl values of 7.6 
and 6.4 were purified and found to have amino acid and 
chromophore composition essentially identical with the pl 7.5 
protein. Peridinin-chlorophyll a protein, pl 7.5, after treatment at 
alkaline pH was transformed into several more acid pl forms of the 
protein, strongly suggesting that the naturally occurring proteins 
are deamidation products of a single protein. Wosemsenes excita- 
tion and emission spectra demonstrate that light energy absorbed 
by peridinin induces chlorophyll a fluorescence presumably by in- 
tramolecular energy transfer. The peridinin-chlorophyll a proteins 
presumably function in vivo as photosynthetic light-harvesting pig- 
ments. 


8033 Response of barley aleurone layers to abscisic acid. Ho, 
D.T.H.; Varner, J.E. (Michigan State Univ., East Lansing). Plant 
Physiol.; 57: No. 2, 175-178(Feb 1976). 

Cordycepin, an inhibitor of RNA synthesis in barle 
(Hordeum vulgare L.) aleurone cells, does not inhibit the gibberel- 
lic acid-enhanced a-amylase (EC 3.2.1.1.) synthesis in barley aleu- 
rone layers if it is added 12 hours or more after the addition of the 
hormone. However, the accumulation of a-amylase activity after 
12 hours of gibberellic acid can be decreased by abscisic acid. The 
accumulation of a-amylase activity is sustained or quickly restored 
when cordycepin is added simultaneously or some time after ab- 
scisic acid, indicating that the response of aleurone layers to ab- 
scisic acid depends on the continuous synthesis of a short lived 
RNA. By fie cor of the newly synthesized proteins by gel elec- 
trophoresis with sodium dodecylsulfate, it was observed that the 
synthesis of a-amylase is decreased in the presence of abscisic acid 
while the synthesis of most of the other proteins remains 
unchanged. From the rate of resumption of a-amylase production 
in the presence of cordycepin and abscisic acid, it appears that ab- 
scisic acid does not have a measurable effect on the stability of a- 
amylase mRNA. 


8034 Separation and characterization of potato lipid acyl- 
hydrolases. Hasson, E.P.; Laties, G.G. (Univ. of California, Los 
Angeles). Plant Physiol.; 57: No. 2, 142-147(Feb 1976). 

Three distinct potato (Sdlanum tuberosum) lipid acyl- 
hydrolases have been isolated and characterized. Nonfluorescent 
esters of the fluorescent alcohols, N-methylindoxyl and N- 
methylumbelliferone, have been used as convenient substrates for 
lipid acyl-hydrolase estimation. Enzyme | has been shown to be a 
neutral lipase which favors glyceryl triolein over the di- and 
monoolein, which shows no activity with phospho- and galac- 
tolipids and which favors long chain fatty acid esters of N- 
methylindoxyl over the butyrate ester. Enzyme Il, while attacking 
gtyeery mono- and diolein, as well as favoring the butyrate ester 
of N-methylindoxyl over the myristate ester, is basically a 
phospholipid and galactolipid acyl-hydrolase. Enzyme III may 
reasonably be considered an esterase, since it hydrolyzes glyceryl 
monoolein exclusively among the neutral lipids, shows minimal ac- 
tivity on phospho- and galactolipids, and hydrolyzes N-methylin- 
doxylbutyrate exclusively compared with N-methylindoxylmyri- 
state. 


8035 Relationships between thrombopoiesis and erythropoie- 
sis: with studies of the effects of preparations of thrombopoietin and 
a. Evatt, B.L.; oy J.L.; Levin, J. (Johns Hopkins 
Univ., Baltimore). Blood; 48: No. 4, 547-558(Oct 1976). 
effects of administration of partially purified human uri- 
nary erythropoietin and rabbit thrombopoietin, and of en- 
dogenously produced erythropoietin and thrombopoietin on both 
cell and platelet production were examined in mice. Partially 
purified thrombopoietin was prepared from rabbit plasma by 
sequential fractionation with ammonium sulfate precipitation, and 
DEAE and Sephadex G-100 chromatography. Preparations of 
thrombopoietin and partially purified human urinary erythropoietin 
(NIH No. H-1 i-TaLSL) were administered subcutaneously to nor- 
mal mice, and the rate of incorporation of selenomethionine-™Se 
into platelets was measured as an index of thrombopoietic activity 
of the infused material. Erythropoietin and thrombopoietin were 
assayed for erythropoietic activity by measuring the rate of ap- 
pearance of “Fe in the red cells of posthypoxic polycythemic 
mice. Preparations containing thrombopoietin had barely mea- 
surably erythropoietic acitivity, and 7 units of partially purified 
erythropoietin had little thrombopoietic activity. When endogenous 
levels of erythropoietin were increased by hypoxia, platelet 
roduction was not enhanced. Similarly, increased levels of throm- 
ietin, induced in to thrombocytopenia produced by 
platelet po did - alter i. | = . These _ 
suggest that physiologically incre levels of thrombopoietin 
not stimulate erythropoiesis, and that nner | increased 
levels of erythi ietin do not stimulate thrombopoiesis. However, 
currently available, partially purified preparations of erythropoietin 
and thrombopoietin may be capable of stimulating both platelet 
and red cell production if used in sufficient quantities. 
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8036 Interaction of elongation factor 1 with aminoacylated 
Brome mosaic virus and tRNA's. Bastin, M.; Hall, T.C. (Univ. of 
Wisconsin, Madison). J. Virol.; 20: No. 1, 117-122(Oct 1976). 

Tyrosylated Brome mosaic virus RNA was found to interact 
with a binary complex of wheat germ elongation factor 1 and 
(7H]GTP. Increasing amounts of the aminoacylated viral RNA pro- 
portionately reduced radioactivity bound to a nitrocellulose filter, 
as has previously noted by others for the charged forms of tobacco 
mosaic virus, turnip yellow mosaic virus, and tRNA‘s. However, 
Sephadex chromatography of the products showed that instead of 
forming the ternary complex elongation factor-GTP-aminoacyl 
RNA, the viral RNA caused release of GTP from its complex with 
elongation factor. Acetylated tyrosyl Brome mosaic virus RNA did 
not react with the binary complex, and only a slight degree, if any, 
of stabilization of tyrosine bound to viral RNA was observed after 
interaction with elongation factor 1. Although such interactions 
are similar to the reaction of elongation factor with aminoacyl- 
tRNA, the release of GTP is different and accentuates the possible 
role for aminoacylation in transcription rather than in translation 
events. 


8037 Read-through proteins of group 4 RNA bacteriophages 
TW19 and TW28. Aoi, T.; Kaesberg, P. (Univ. of Wisconsin, 
Madison). J. Virol.; 20: No. 1, 330-333(Oct 1976). 

Group 4 phages TW19 and TW28 of Escherichia coli ~ 
sess a read-through (IIb) protein, although group 2 phage GA does 
not. This may have implications concerning the oualetion and clas- 
sification of RNA phages. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 8030 


8038 (LA—6453-PR) Automated cancer-cell and 
analysis. Progress report, October 1, 1975—March 31, 1976. In- 
ram, M.; Crissman, H.A.; Crowell, J.M.; Hansen, K.M.; Martin, 
.C.; McLaughlin, S.R.; Salzman, G.C.; Steinkamp, J.A.; Svitra, 
Z.V. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. 
Contract W-7405-ENG-36;NCI-YO1-CM-10055. 37p. Dep. NTIS 
$4.00. 

Significant progress made on automated cancer-cell sortin 
and analysis during the period October 1, 1975, through Marc 
31, 1976, is summarized and a work plan for continuation of the 
effort outlined. Emphasis in the studies using flow 
microfluorometry is on verification of interpretations of machine 
analyses and on systematic investigation of various regions in two- 
parameter distributions of fluorochromed, gynecological cytology 
specimens. Multiangle light-scatter studies are summarized briefly. 


8039 (LA-UR—76-2/32) Flow-system analysis of exfoliated 
cells: results of initial characterization studies in ham- 
sters. Steinkamp, J.A.; Hansen, K.M.; Wilson, J.S.; Salzman, G.C. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-ENG-36. 27p. (CONF-760927—1). Dep. NTIS $4.00. 

From 16. annual Hanford biology symposium on pulmonary 
reemeyany x and epithelial cells; Richland, Washington, United 
States of America (USA) (27 Sep 1976). 

This paper summarizes results of preliminary experiments to 
develop cytological and biochemical indicators for estimating 
damage to respiratory cells in test animals exposed by inhalation to 
toxic agents associated with nonnuclear energy production, the 

ific goal being the application of advanced multiparameter 
jow-systems technologies to the detection of early atypical cellular 
changes in lun gone Normal Syrian hamster lung cell sam- 
ples composed of histiocytes, leukocytes, macrophages, ciliated 
columnar cells, and epithelial cells were stained with fluorescent 
dyes specific for different biochemical parameters and were 
analyzed in liquid suspension as they flowed through a chamber in- 
tersecting a laser beam of exciting light. Multiple sensors measured 
the total or two-color fluorescence and light scatter on a cell-by- 
cell basis. Cellular parameters proportional to optical measure- 
ments (i.e., cell size, DNA content, total protein, nonspecific 
esterase activity, nuclear and cytoplasmic diameters) were dis- 
played as oo a | distribution histograms. Lung cell samples 
were also separated according to various cytological parameters 
and identified microscopically. The basic operating features of the 
methodology are discussed briefly, along with specific examples of 
fw ee ed results illustrating the initial characterization of ex- 
oliated pulmonary cells from normal hamsters. As the flow 
technology is adapted further to the analysis of iratory cells, 
measurements of changes in physical and biochemical properties as 
a function of exposure to toxic agents will be performed. 


8040 Osmotic shrinkage as a factor in injury in t 
tissue cultures. Towill, L.E.; Mazur, P. (Oak Ridge National Lab., 
TN). Plant Physiol.; 57: No. 2, 290-296(Feb 1976). 
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Haplopappus gracilis and Acer saccharum tissue culture 
cells are extremely sensitive to freezing injury, and exhibit a 
decrease in survival from 98 percent at -1 C to 4 percent at -3 C 
(Haplopappus) and 92 percent at -3 C to 13 percent at -5 C 
(Acer) when suspended in distilled H,O, seeded at -1 C, and then 
cooled by 0.1 C/minute. Similar results are obtained when cells are 
suspended in growth medium. The extent of shrinkage of cells dur- 
ing freezing can be duplicated by exposure of the cells to plas- 
molyzing solutions of nonpenetrating substances (AT/sub f/ = 1.86 
phivm). Solutions of sucrose and glycerol that produce extensive 
plasmolysis cause a decrease in survival within 3 to 5 minutes at 
room temperature, and the higher the molality to which the cell is 
exposed the greater the injury. Also, the rate of rehydration of the 
plasmolyzed cell and of the frozen cell affects its survival, with the 
slower rate being more beneficial. The close correlation between 
the decrease in survival at subzero temperatures and the decrease 
in survival when cells are placed in solutions having osmolalities, 
which could produce the same extent of shrinkage as these killing 
temperatures, suggests that this shrinkage is related to freezing in- 
jury in tissue culture cells. 


8041 Observations of the hema’ status in vivo and in 
vitro on mice of genotype S1/S1/sup d/. Wilson, F.D.; O'Grady, L. 
(Univ. of California, Davis). Blood; 48: No. 4, 601-608(Oct 1976). 

Studies on the mechanism of anemia in mice of genotype 
S1/S1/sup d/ have implicated the hematopoietic stroma (the he- 
matopoietic inductive microenvironment, HIM) rather than he- 
matopoietic stem cells as the site of the defect. Using methylcellu- 
lose-supported Sone marrow culture systems, we have observed, in 
addition to classical hematopoietic colonies, the formation of sur- 
face associated fibroblastic plaques that could stimulate he- 
matopoietic colony growth. These plaques were hypothesized to be 
derived from bone marrow stroma precursors. In view of the re- 
ported stromal-based defect in $1/S1/sup d/ mice, studies were in- 
itiated, using our culture system, to determine if abnormalities 
exist in the plaque-forming potentials of these mice. Relative to 
controls, bone marrow derived from S1/S1/sup d/ mice exhibited a 
significant decrease in hematopoietic colony-forming units in cul- 
ture, but no differences were apparent in the absolute numbers of 
fibroblastic plaque-forming units or in the ability of such plaques 
once derived to stimulate hematopoietic colony growth when over- 
lain with fresh normal bone marrow preparations. Quantitative stu- 
dies on the bone marrow of the S1/S1/sup d/ mice revealed a 
marked reduction in total nucleated cells per femur. The im- 
portance of evaluating the results of bone marrow cultures in an 
absolute (i.e., number of units per femur) rather than a relative 
(i.e., number of units forming in a constant cell inoculum) term 
was underlined by these studies. 


GENETICS 


8042 (CONF-760820—2) Transcription and organization of 
yeast mitochondrial DNA. Rabinowitz, M.; Jakovcic, S.; Martin, N.; 
Hendler, F.; Halbreich, A.; Lewin, A.; Morimoto, R. (Franklin 
McLean Memorial Research Inst., Chicago, Ill. (USA)). 1976. 
Contract E(11-1)-0069. 12p. Dep. NTIS $3.50. 

From Conference on genetics and biogenesis of chloroplasts 
and mitochondria; Munich, German, Federal Republic of (F.R. 
Germany) (2 Aug 1976). 

The following topics are discussed: characterization of 
mtDNA transcripts including tRNA and messenger RNA; deter- 
mination of the fraction of yeast mtDNA transcribed in vivo using 
mitochondrial RNA-DNA hybridization; analysis of hybridization 
with single strand-specific Neurospora DNA-ase; effect of pre-an- 
nealing of RNA on mitochondrial RNA-DNA hybridization; chro- 
matography of mitochondrial cysteinyl tRNA; stimulation of *H- 
leucine incorporation into an Escherichia coli cell-free system by 
mitochondrial poly(A)-RNA; restriction endonuclease mapping of 
mtDNA; and analysis of the structure of mtDNA of petite and mit 
mutants. (HLW) 


8043 (COO—3133-14) Use of molecular hybridization to ex- 
plore genetic relationships. Progress report, July 1, 1975—March 
31, 1976. Atwood, K.C. (Columbia Univ., New York (USA). 
ae of Human Genetics and Development). 1976. Contract 
E(11-1)-3133. 4p. Dep. NTIS $3.50. 

is reported on the following research projects: dis- 
tribution of rDNA in lymphocyte chromosomes of the gi ; site 
of 55 DNA in chromosomes of the baboon; satellite associations 
and rDNA; polymorphisms in rDNA of mouse chromosomes; ef- 
fect of prephotographing on hybridization; histone and immu- 
n mn gene mapping; and rDNA magnification in Drosophila. 
( 
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8044 Mutators in Saccharomyces cerevisiae: mutl-1, mut1-2, 
and mut2-1. Gottlieb, D.J.C. (Oak Ridge National Lab., TN); Von 
Borstel, R.C. Genetics; 83: No. 4, 655 Aug 1976). 

The purpose of this study was to characterize two mutator 
stocks of yeast which were induced and selected on the basis of 
high spontaneous reversion rates of the suppressible ‘‘ochre’’ non- 
sense allele lysi-1. In the mutator stock -3, a single mutation, 
designated mut!-1, is responsible for the increase in the reversion 
rate of the ochre alleles lysi-1 and arg4-17. In stock VA-105, 
there are two te mutator mutations. Tetrad analysis data 
showed these two loci are loosely linked. Based on complementa- 
tion data, one of these mutations is at the same locus as mut!-1 
and designated mutl-2. The second mutator of stock VA-105 was 
designated mut2-1. All three mutators are recessive. Both mutI-1 
and mut!-2 give a high mutation rate for ochre nonsense suppres- 
sor (SUP) loci, but not for the ochre nonsense alleles. On the con- 

, the mutation rates of the ochre alleles are greatly reduced. 
With the mutant mut2-1 there were mutations at both the lys!-1 
site and its suppressors; mut2-1 is as effective as mut1-2 but not as 
effective as mutl-1 in inducing reversions of a missense mutant, 
his!-7. Neither mutl-1, mutl-2 nor mut2-1 were effective in in- 
ducing reversions of a putative frameshift mutation, hom3-10, or in 
inducing forward mutations to canavanine resistance. 


8045 Ma of two isoleucine tRNA isoacceptor genes in 
bacteriophage NA. Hunt, C.; Hwang, L.T.; Weiss, S.B. (Univ. 
of Chicago). J. Virol.; 20: No. 1, 63-69(Oct 1976). 

TS bacteriophage codes for the synthesis of more than 14 
different tRNA species, which map in four se; ite clusters in the 
C segment of the TS chromosome. In this study, two tRNA/sup ile/ 
isoacceptor species have been identified by reverse- chro- 
matography and shown to be transcribed from two different tRNA 
loci along the TS chromosome. The map positions of the tRNA 
isoacceptors were aided by the use of several T5 deletion mutants 
in which the — and size of the deleted DNA segments had 
been previously determined by heteroduplex mapping. Hybridiza- 
tion analysis suggests the presence of some sequence homology 
between the two tRNA/sup ile/ species. 


8046 Restriction enzymes do not play a role in 


Stuy, 


homospecific or 
J.H. (Florida State Univ., Tallahassee). J. Bacteriol.; 128: No. 1, 


212-220(Oct 1976). 

Competent Haemophilus influenzae Rd recipients, either as 
phage HPI restricting (r*) or nonrestricting (r~) nonlysogens or 
defective lysogens, were ex to deoxyribonucleic acids from 
various wild-type phage HPI lysogenic H. influenzae serotype 
strains (non-encapsulated derivatives of serotypes a, b, c, d, and 
e), to DNA from lysogenic Haemophilus parahaemolyticus, and to 
DNA from modified and nonmodi p' HP1. Transformation 
of antibiotic resistance markers and of pr markers in 
homospecific crosses were observed to be unaffected by the 
recipient restriction phenotype, whereas the transfection response 
was much reduced in r* recipients. Heterospecific transformation 
of prophage markers was reduced by only 80 to 90 percent, 
whereas antibiotic resistance marker tranformation was 1,000 to 
10,000 times lower. Hete: cific transfection was at least 100 
times lower than the homospecific transfection in both r* and r~ 
recipients. The general conclusion is that neither class I nor class Il 
restriction enzymes affect significantly the transformation efficien- 
cy in homospecific and heterospecific crosses. The efficiency of 
heterospecific transformation may nd mainly on the deox- 
yribonucleic acid homology in the genetic marker region. 


METABOLISM 


8047 Comparative photosynthetic production of Mojave 
Desert shrubs. Bamberg, S.A.; Kleinkopf, G.E.; Wallace, A.; 
Vollmer, A. (Univ. of California, Los Angeles). Ecology; 56: No. 
3, 732-736(Spr 1975). Pe as 1“ 

Transpirational and net photos tic rates of several spe- 
cies of desert shrubs were measured = a function of season and 
environmental variables at the Nevada Test Site in the northern 
Mojave Desert. Drought-deciduous species, Ambrosia dumosa 
(Grey) Payne, Lycium andersonii Grey, and Lycium pallidum 
Miers, had higher maximum rates and r water loss than the 
eve n, Larrea tridentata Munz, summer green, Krameria 
parvifolia Benth., species. Moisture status was the most critical fac- 
tor determining gas exchange rates and affected temperature op- 
tima and acclimation as the season progressed. Because of a dry 
spring season, the drought-deciduous ies became dormant in 
late May-early June; the other two species exhibited by mid-June a 
small positive CO, uptake during the morning period. Desert t 
species, with few exceptions, are extremely labile and exhibit 
variability and different adaptive strategies. 
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8048 (ORNL-tr—4122) Absorption of 3 by 
plant roots. Doerr, R.; Kick, H. Translated yy H. Tobias from 
a Forsch.; 23: No. 4, 371-379(1970). 9p. Dep. NTIS 

The wheat and rye plants used in the experiment did not 
take up detectable quantities of 3,4-be ne either from the 
nutrient solution or from the soil, when ied in insoluble form. 
Also its application in a finely divided form to the soil gave nega- 
tive results. On the other hand when 3,4-benzpyrene was dissolved 
in a small quantity of oil and added to the nutrient solution or soil, 
its absorption by the plant roots and further transport to the above 
ground an without any harmful or beneficial effects, could be 
shown. In water culture experiments with different doses of 3,4- 
benzpyrene and varying periods of vegetative growth, it was ob- 
served that the magnitude of the uptake of 3,4-benzpyrene is de- 
pendent upon its quantity applied to the nutrient solution as well 
as the period of growth. There was no difference in the pattern of 
uptake of 3,4-benzpyrene from two soils which shows that its ab- 
sorption does not depend upon the soil type. However, the quanti- 
ty of 3,4-benzpyrene takeup from the soil was ten times less than 

at taken up from the nutrient solution. 


8049 Exonuclease associated with bacteriophage T5-induced 
DNA polymerase. Das, S.K.; Fujimura, R.K. (Univ. of Tennes- 
see—Oak Ridge Graduate School, Oak Ridge, TN). J. Virol.; 20: 
No. 1, 70-77(Oct i976). 
TS-inducea LNA polymerase has been shown to possess a 
3’ yields 5’ exonucleolytic activity. The exonuclease acts on both 
native and denatured DNA, but the apparent rate of degradation 
of denatured DNA is about five times faster than that for native 
DNA. The enzyme appears to act only on 3’'-OH ends and 
produces mainly 5’-dNMP’s. Like polymerase activity, exonuclease 
activity shows a pH optimum around 8.6 Mg**, dithiothreitol, and 
N-ethylmaleimide had identical effects on both the activities. 
Nicked DNA was almost totally protected from exonuclease action 
under synthetic conditions, i.e., in the presence of 44NTP’s. Dena- 
tured DNA was partly degraded in the early phase of incubation 
with 4dNTP’s, presumably due to unhybridized tails at the 3’-OH 
rimer ends. However, the exonuclease activity was operative in 
th cases under synthetic conditions, as evidenced by template- 
dependent conversion of (*H]dTTP to [(*H]dTMP. 


MEDICINE 
REFER ALSO TO CITATION(S) 8053, 8079 
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REFER ALSO TO CITATION(S) 7909, 7911, 8114 


8050 (COO—2031-4) Radiopharmaceuticals for diagnosis 
and treatment. Progress report, August 1, 1976—July 31, 1977. 
Beierwaltes, W.H. (Michigan Univ., Ann Arbor (USA)). Mar 
1976. Contract E(11-1 )-2081. 17p. Dep. NTIS $3.50. 

ress is reported on the following research projects: 
diagnosis of adrenal cortex diseases using ''I-19-iodocholesterol, 
NP-59 or 6£-I-131-iodo-methyl-19-norcholesterol-5(10)-enol, Se- 
75-19-selenocholesterol, Se-75-6B-benzyl-selenomethyl-19- 
norcholesterol-5(10)-en-38-ol, and radiolabeled enzyme inhibitors, 
di is of adrenal medulla diseases using radiolabeled 
cholesterols and enzyme inhibitors and dopamine analogs; tissue 
distribution of C-, '*I-, and “"'I-diphenylhydantoin in the toadfish, 
rat, and human with insulinomas of the pancreas; concentration of 
4C and “I-labeled quinoline analogs in malignant melanomas of 
mice; calcium, phosphorus, and magnesium content of mammary 
cancers and normal mammary tissue of women in relation to up- 
take of *P labeled bone scanning agents; and development of pu- 
rified immunoglobulins with specific antibody reactivity to tumor- 
associated antigens, labeled with I or "Il. (HLW) 


8051 (UCLA— 12-1090) Effects of hydration and physical 

therapy on tracheal velocity. Chopra, S.K.; Taplin, G.V.; 

Simmons, D.H.; Coulson, A.; Elam, D. (California Univ., Los An- 
les (USA). School of Medicine). 3 Sep 1976. Contract W-7405- 
ng-48. Sp. 

A new tracer method for quantitative measurements of 
tracheal transport velocity (TTV) in mm/min in dogs has been 
described recently. Using the same technique, the effects of 
dehydration, hydration, postural drainage and physical therapy on 
TTV were studied. There was a significant (p < 0.05) reduction in 
TTV following dehydration and these values reverted to normal 
with hydration in all ten dogs. Tracheal transport velocity in- 
c on the average of 39.7 percent with a mean change of 7.7 
mm/min (p < 0.01) following postural drainage in seven dogs. On 
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the other hand, TTV increased on the seeees of 51 percent with 
a mean change of 8.2 mm/min (p <0.01) following chest percus- 
sion in six dogs. Postural drainage and chest percussion each in- 
creased TTV a the base-line values. However, 
hydration only restored TTV to base-line values when applied to 
dogs in the hydropenic state. These therapeutic measures have 
been used empirically in the past. The present study gives objec- 
tive evidence of their beneficial effects in dogs and suggests that 
such treatments may have a definite scientific basis for clinical ap- 
plication in chronic obstructive airways disease. 


8052 Immunologic approach to tumor imaging. Spar, I.L. 
(Univ. of Rochester, NY). Semin. Nucl. Med.; 6: No. 4, 379- 
387(Oct 1976). 

There seems little doubt that the ability to prepare an- 
tibodies with a unique specificity for surface tumor antigens will 
have a tremendous usefulness in the diagnostic and therapeutics of 
cancer. This usefulness will be wide-ranged when the antibodies 
are labeled with radioisotopes as tools for screening for primary le- 
sions to determine the presence and location of metastases. 
Therapeutically, such preparations can be used to deliver high 
doses of radiation to specific areas, as carriers of chemotherapeu- 
tic drugs, as well as take advantage of the intrinsic cytotoxicity of 
such materials. The major problem preventing general application 
is the production and purification of the tumor-specific antigen 
which can be used to prepare subsequent reactive antisera. Inten- 
sive efforts are going on into research in this area as well as the 
preparation and problems inherent with using specific antibodies 
on a diagnostic and therapeutic basis. Present research indicates 
that the former problem may be resolved reasonably soon and it is 
felt that this will lead to successful diagnostic and therapeutic 
tools. The various studies and problems are presented in this 
review in relation to their ultimate potential clinical usefulness. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 8032 


PATHOLOGY 


8053 (FMI—43) Annual report, 1976. Lanzl, E.F. (ed.). 
(Franklin McLean Memorial Research Inst., Chicago, Ill. (USA)). 
1976. Contract E(11-1)-69. 65p. Dep. NTIS $4.50. 

Brief summaries are presented of medical research studies 
during 1975 and 1976 related to the diagnosis of neoplastic and 
genetic diseases at the biochemical and molecular level, the 
dosimetry of fast neutron beams at the cyclotron, and the prepara- 
tion of radiopharmaceuticals labeled with short-lived cyclotron- 

roduced radionuclides for nuclear medicine imaging studies. A 
ist is included of 60 publications during the period that report the 
results of the studies in detail. (CH) 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 8040, 8120 


8054 (EDFB/IBP—76/6) Leaf energy balance and transpira- 
tional oe EE = of tulip poplar (Liriodendron tulipifera). Mc- 
Conathy, R.K.; McLaughlin, $.B.; Reichle, D.E.; Dinger, B.E. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1976. Contracts W-7405- 
eng-26;NSF-INA-AF-199-BMS69-01 147. 120p. Dep. NTIS $6.00. 
Relationships between several physiological parameters of in 
situ tulip poplar (Liriodendron tulipifera L.) foliage, and its sur- 
rounding forest environment were examined, with emphasis on the 
transpirational process. Objectives were to measure and compare 
stomatal relationships with environmental and plant morphological 
variables, determine and assess the relative importance of factors 
affecting transpiration and leaf energy balance of a mature tulip 
poplar, examine and describe the diurnal kinetics of transpiration 
and leaf energy balance under forest conditions, and examine and 
develop equations describing these processes and relationships. 
Tulip poplar leaves were examined at three crown heights. Sto- 
matal distribution, density, and dimensions were measured, then 
these data were used to predict leaf diffusion layer resistance. Sto- 
matal dimensions decreased with crowned height while stomatal 
density increased, but neither varied over individual leaf surfaces. 
Numbers of stomata per leaf were constant throughout the crown. 
Calculated transpiration rates were compared with stomatal diffu- 
sion resistance, leaf xylem water potential, and environmental 
parameters. Diurnal leaf heat loss, water stress, and stomatal re- 
sistance measurements followed the diurnal variation of the radia- 
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tion absorbed by the leaf. Heat loss by radiation, evaporation, and 
convection varied with crown height in response to variations in 
stomatal diffusion resistance, transpiration, vapor pressure deficit, 
leaf temperature, and wind speed. 


8055 (UR—3490-885) Human - 
cosaminidase: biochemical characteriza’ - 
icology. Lockwood, T.D. (Rochester Univ., N.Y. (USA)). 1975. 
Contract E(11-1)-3490. 264p. Dep. NTIS $9.00. 

Thesis. 

The primary emphasis of this research was to characterize 
the biochemical properties and excretion of an acid hydrolase from 
human kidney and urine for purposes of its use in the detection 
and study of certain pathologic or possibly physiologic states of the 
kidney; and second to develop the actual application of human 
acid hydrolase excretion to detection of sub-pathogenic drug 
nephrotoxicity and alteration of such by drug structural modifica- 
tion. 


8056 Role of the endoplasmic reticulum in glyoxysome forma- 
tion in castor bean rm. Gonzalez, E.; Beevers, H. (Univ. of 
California, Santa Cruz). Plant Physiol.; 57: No. 3, 406-409(Mar 
1976). 

Homogenates of the endosperm of caster bean (Ricinus 
communis var. Hale) were prepared at intervals during germina- 
tion and fractionated on sucrose gradients. Early in germination 
when glyoxysomes were being produced, a substantial proportion 
(50 percent) of the activities of malate synthetase and citrate 
synthetase was recovered in the membranes of the endoplasmic 
reticulum (mean density 1.12 grams per cubic centimeter). This 
proportion declined to less than 10 percent at 4 days when the 
glyoxysomes were fully developed. Gradient fractions challenged 
by antiglyoxysome-protein antiserum in double immunodiffusion 
assay revealed strong antigenic response in the endoplasmic reticu- 
lum membranes. The results support the view advanced earlier that 
glyoxysomes are derived directly from the endoplasmic reticulum. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 8053 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 8022 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 7968, 7969, 7992, 7993, 8008 


8057 (EMSL-LV—539-5) Agronomic practices of the Nevada 
Test Site experimental dairy farm during 1971, 1972, and 1973. 
Daley, E.M. (Environmental Protection Agency, Las Vegas, Nev. 
(USA). Environmental Monitoring and Support Lab.). Aug 1976. 
Contract AT(26-1)-539. 32p. Dep. NTIS $5.45. 

This report is one of a succession of reports on the 
agronomic practices of the experimental dairy farm at the Nevada 
Test Site. It summarizes the agronomic practices at the farm for 
the calendar years 1971, 1972, and 1973. The topics covered in- 
clude land preparation and seeding, irrigation, fertilization, weed 
and insect control, and forage production. The research conducted 
at the microplot area at the farm is also cited. Descriptive tabular 
data are enclosed at appendices. 


8058 (ORNL—5193, pp 122-132) Eastern deciduous forest 
biome. Burgess, R.L.; Anderson, R.M.; DeAngelis, D.L. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

Investigations of nonlinearities in ecological systems 
achieved several interesting results during the past year. We ex- 
amined the relationship between stability and connectance in large 
ecosystem models, a subject which has been the focus of much 
study and speculation throughout the history of mathematical 
ecology. Recent work has indicated that the stability of such 
models decreases with the connectance (or complexity) of the 
model. These findings contradict the intuitive reasoning of 
MacArthur and many others that stability should increase with 
complexity in an ecosystem. We considered a food web model with 
ten species in three trophic levels. A Monte Carlo technique was 
employed to assign magnitudes of the connections among —— 
cies. The stability was examined for thousands of systems it 
was shown that May’s results do not apply to some important spe- 
cial cases. If the model is characterized by low assimilation effi- 
ciencies, a bias toward strong self-regulation at higher trophic 
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levels, or a bias toward donor independence, the probability of sta- 
bility can increase with connectance. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


8059 (COO—2217-16) Joint research report for 


1974—1975. (Michael Reese Hospital, Chicago, Ill. (USA); Illinois 
ry gd Tech., Chicago (USA)). 1 Apr 1976. 35p. Dep. NTIS 


_ A general progress ones is given on the research bein 
carried out in the Biophysics Laboratory of the IIT Department o} 
Physics and the Department of Medical Physics at Michael Reese 
Medical Center on pulse radiolysis experiments. 


RADIATION EFFECTS ON BIOCHEMICALS 
REFER ALSO TO CITATION(S) 8634 


IN VITRO 
REFER ALSO TO CITATION(S) 8070 


8060 Near-ultraviolet tyrosyl circular dichroism of pig insulin 
monomers, dimers, and hexamers. Dipole—dipole coupling calcula- 
tions in the mo approximation. Strickland, E.H.; Mercola, D. 
(Univ. of California, Los Angeles). Biochemistry; 15: No. 17, 
3875-3884(24 Aug 1976). 

The tyrosyl circular dichroism (CD) has been calculated 
using the conformation of pig insulin observed in rhombohedral 
crystals containing 2 zinc atoms per hexamer. These calculations 
predict that the tyrosyl CD at 275 nm will be enhanced dispropor- 
tionally as monomers interact to form dimers and as dimers in- 
teract to form hexamers. This enhanced tyrosyl CD (Aepsilon per 
5800 molecular weight) results from new coupling interactions 
generated in the regions of contact between monomers and 
between dimers. These calculations illustrate that a large CD 
enhancement may accompany aggregation even in the absence of a 
conformation change in either monomer. The tyrosyl CD intensi- 
ties calculated for monomers, dimers, and hexamers of 2-zinc pig 
insulin are compatible with the experimentally observed CD spec- 
tra which are enhanced about fourfold in the hexamer compared 
with the monomer. Zinc ions and other metals do not contribute 
directly to the tyrosyl CD but only influence the optical properties 
by promoting the hexameric state. The relation of the integrity of 
the molecule to dimer formation and the biological activity of the 
molecules are discussed. The largest calculated contributions to 
tyrosyl CD arise from interactions with far-ultraviolet transitions of 
neighboring aromatic groups. In the hexamer, about half of the 
tyrosyl CD intensity is calculated to arise from Tyr-Al4. 


IN MICROORGANISMS 
REFER ALSO TO CITATION(S) 8068 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


8061 (LA—6452-PR) Altered and RNA metabolism 
in cultured Chinese hamster ovary ps ap matey 
mium. An 5 report, J 1, 1975—June 30, 1976. Enger, M.D.; 
Hildeb Gv = eo. A.G. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Aug 1976. Contract W-7405-Eng-36. 10p. Dep. 
NTIS $3.50. 

Cadmium chloride was added to cultures of CHO cells. The 
cadmium content of cells was determined by atomic absorption 
analysis or by following the incorporation of '*Cd. Some of the 
cadmium-treated cultures were ex; to 800 rads of x radiation. 
At a medium concentration of Cd cells grew for 2 wk with the 
same doubling time or faster than controls. Increasing the concen- 
tration comet cessation of growth. Irradiation cai an 8 h divi- 
sion delay followed by resumed division, a subsequent plateau, and 
eventual death of over 95 percent of the cells. A significantly 
greater polysome mass was found in Cd-treated cultures relative to 
untreated cultures whether irradiated or not. A stimulation of in- 
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a of nucleoside precursor into messenger-related RNAs 
of cytoplasm occurred in Cd-treated cultures, with incorpora- 
tion into nonpolysomal m1RNA being increased to a significantly 
greater extent than that into polysomal mRNA. (HLW) 


8062 Fundamental aspects of LET in yy Fowler, 
J.F. (Mount Vernon Hospital, Northwood, Eng.). 1 1052 of 
In Radiation research. Biomedical, chemical, and physical perspec- 
a Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
( ). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Some of the radiobiological features of radiation studies 
using radiations with different distributions of LET or y have been 
discussed, with emphasis on the areas of doubt. A considerable 
amount of data can be explained reasonably well, but some very 
basic questions remain unanswered, such as how much radiation 
injury is due to damage to DNA and why does OER go down as 
LET rises. Further states using radiations of different LET are es- 
sential to help solve basic problems in radiobiology. 


8063 Dependence of RBE and OER on neutron energy for 
damage to mammalian cells and plant systems. Hall, E.J. (Columbia 
Univ., New York). pp 1066-1072 of In Radiation research. 
Biomedical, chemical, and physical perspectives. Nygaard, O.F. 
(ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The picture is complicated by the fact that some experi- 
ments are performed with monoenergetic neutrons, while others 
are performed with cyclotron-produced or fission neutrons which 
involves a wide energy range; it is then an arbitrary decision to use 
mean, maximum, modal energy etc. However, these difficulties 
aside, a clear picture emerges. The most ey effective 
neutrons have an energy of about 340 keV. RBE falls off below 
this energy because many of the recoil protons have an energy less 
than 100 keV, necessary for the maximum proton LET at their 
Bragg peak. Above 340 keV, RBE falls off because the neutrons 
produce recoil protons of higher and higher energy which are rela- 
tively sparsely ionizing. This process is mitigated to some extent 
above about 8 MeV by the increasing importance of spallation 
products. Thus, the variation of both OER and RBE with neutron 
energy are reasonably well documented and tolerably well un- 
derstood in terms of the basic physics of energy deposition. 


8064 Biological effects of accelerated boron, carbon, and neon 
ions. Grigoryev, Yu.G.; Ryzhov, N.I.; Popov, V.I. (Inst. of 
Biomedical Problems, Moscow). pp 1173-1183 of In Radiation 
research. Biomedical, chemical, and physical perspectives. 
Nygaard, O.F. (ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The biological effects of accelerated boron, carbon, and 
neon ions on various biological materials were determined. The ac- 
celerated ions included B, ''B, '"C, Ne, **Ne, and “Ar. Gamma 
radiation and x radiation were used as references in the experi- 
ments. Among the ——— materials used were mammalian cells 
and tissues, yeasts, unicellular algae (chlorella), and hydrogen bac- 
teria. The results of the investigation are given and the biophysical 
aspects of the problem are discussed. (ERB) 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 8064 


8065 Heat-accelerated _radioinactivation of attenuated 
a. Dugan, V.L.; Trujillo, R. (Sandia Labs., 7. ego 

-Mex. (USA)). Radiat. Environ. Biophys.; 12: No. 3, 187- 
195(1975). 

4 figs.; 1 tab.; 13 refs. 

Attenuated poliovirus is inactivated in a synergistic manner 
when ex simultaneously to heat and ionizing radiation. The 
synergistic r se is observed in both the thermally labile and 
stable forms of the virus. A three-term kinetic model may be used 
to describe the inactivation response of the virus in a thermal 
and/or ionizing radiation environment. 


8066 Radiosensitivity and radiation-induced mutability: an 
empirical relationship. Trujillo, R.; Dugan, V.L. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Radiat. Environ. Biophys.; 12: No. 3, 
253-256( 1975). 
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1 fig.; 1 tab.; 9 refs. ' 

The total genome size of various species can apparently 
define the radiation-induced mutability and radiosensitivity for 
these species. An empirical expression has been derived which re- 
lates the radiation-induced mutation rates of different species to 
their total DNA content and radiation-induced inactivation rates. 


8067 Determinants of the mutagenic specificity of chemical 
and yey agents in m anisms. Kilbey, B.J. (Univ. of Edin- 
burgh). pp oe of In Ri — —e : or yond 
cal, and physic: tives. aard, O.F. (ed.). New York; 
Raxdenie Plans. ay ( | 975). ” 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

It is the object of this presentation to examine some of the 
evidence which is accumulating concerning the determination of 
the mutagen specificity of some chemical and physical mutagens. 
My main reason for doing this is my belief that by attempting to 
explain specificity and its modification we are forced inevitably to 
examine some of the very cellular factors which must be un- 
derstood if we are to account adequately for other types of 
specificity, and to make meaningful quantitative comparisons 
between chemical and physical mutagens in the same, and in dif- 
ferent organisms. For convenience, I would like to discuss 
separately those determinants which appear to act (a) at the DNA 
level itself, (b) at the pre-mutation fixation stages and (c) at the 
post-mutation fixation, or expression stages. Our understanding of 
the mechanisms involved is often severely limited and con- 
sequently it is difficult to assign any one factor with certainty to a 
particular level of operation. However, I hope that, by attempting 
this, attention will be drawn to those aspects of the problem which 
must require further investigation. 


8068 penetenee-ce SINE of sastinan Sapee af Qumcgp in Ynep 
DNA in relation to the inactivation - Christensen, R.C. 
(Pennsylvania State Univ., Hershey). pp 1060-1065 of In Radiation 
research. Biomedical, chemical, and physical perspectives. 
Nygaard, O.F. (ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 4 

We have seen what little is known about how strand 
breakage and nucleotide damage contribute to overall lethality in 
phage or phage DNA irradiated under direct action conditions and 
indirect action conditions and assayed in repair-proficient bacteria. 
Repair-deficient organisms would naturally display abnormal sen- 
sitivity to those lesions affected by the defective repair system. 
Most bacteria, including those used in the studies cited here, have 
no known double-strand break repair. Organisms such as 
Micrococcus radiodurans and (at least some) mammalian cells 
which possess repair capability for double-strand breaks, can be 
expected to show less double-strand break sensitivity, providing the 
breaks are repaired with fidelity. (It is also interesting to speculate 
about the possibility for new Sesorates of repair systems acting 
on the as yet uncharacterized, but obviously very important, other 
nucleotide damage). The nature and LET dependence of lethal 
non-break nucleotide events has scarcely been investigated, and 
the problem badly needs clever new ideas and better physical and 
chemical probes. 


= Studies on the effects of cosmic HZE-particles on dif- 

de go in the Biostack experiments I and II flown 
on board Apollo 16 and 17. Bucker, i Horneck, G. (Univ., 
Frankfurt am Main). pp 1138-1151 of In Radiation research. 
Biomedical, chemical, and a meg ——— Nygaard, O.F. 
(ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The Biostack experiments are described and the effects of 
cosmic HZE-particles on different biological systems are discussed. 
The biological systems contained in the experimental packages in- 
clude spores of Bacillus subtilis, cysts of Colpoda cucullus, seeds of 
Arabidopsis thaliana, radiculae of Vicia faba, and eggs of Artemia 
solina, Tribolium castaneum, and Carausius moresus. The ph i 
characteristics of the particles are given and the implications for 
manned spaceflight are discussed. 


8070 Enzymatic repair of DNA: sites of h by the 
Escherichia coli endonuclease for p diners 
(Correndonuclease II). Braun, A.G. (Brandeis Univ., Waltham, 
MA); Radman, M.; Grossman, L. Biochemistry; 15: No. 18, 4116- 
4120(7 Sep 1976). 

The’ Escherichia coli uvrA, uvrB endonuclease 
(correndonuclease II) incises ultraviolet irradiated DNA at a 
phosphodiester bond 5’ to a pyrimidine dimer on the damaged 
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DNA strand. As a result of its action a 3’-hydroxyl and 5’- 
phosphoryl terminus is generated. 


8071 Ultraviolet it protection, 
light mutagenesis, and ee effect of R46 in Salmonella 
urium. Mortelmans, K.E.; Stocker, B.A.D. (Stanford Univ., 
). J. Bacteriol.; 128: No. 1, 271-282(Oct 1976). 

Plasmid R46 partially protected Salmonella typhimurium, 
wild type or uvrB or polA, against the lethal effect of ultraviolet 
(uv) irradiation, but did not protect recA mutants. The plasmid 
also increased frequency of uv-induced reversion to His” in all 
tested his point mutants (wild type for uv sensitivity), includin 
amber, ochre, UGA, missense, and frame-shift mutants. Plasmi 
R46 also increased uv-induced reversion to His* in uvrB and polA 
strains, but no uv mutagenic effect was detected in R™ or R46-car- 
rying recA derivatives of a his(amber) mutant. The spontaneous 
reversion frequency of his nonsense mutants of all classes, and of 
some his missense mutants, was increased about 10-fold when the 
strains carried R46, but the plasmid had no effect on the spontane- 
ous reversion frequency of some other his missens* mutations or of 
reversion rate of his frame-shift mutants (except for two uvrB 
derivatives of one single-base insertion mutant). The plasmid in- 
creased the ability of wild type, polA, and uvrB hosts to support 
plaque production by uv-irradiated phage, and made strain LT2 his 
G46 less sensitive to methyl methane sulfonate and to x rays and 
more responsive to the mutagenic effect of visible-light icrachation. 
R46 increased spontaneous reversion frequency of a his(amber) 
rec* strain, but had no such effect in its recA sublines. Since the 
plasmid in the absence of host recA function fails to produce its 
mutator effect, or to confer uv protection or to enhance uv mu- 
tagenesis, these three effects may be produced via some 
mechanism involved in recA-dependent deoxyribonucleic acid 
repair, perhaps by an increase in activity of the ‘‘error-prone’’ 
component of the inducible repair pathway. 


8072 Postirradiation recovery de t on the uvr-1 Locus 


penden 
in Bacillus subtilis. Hadden, C.T. (Univ. of Tennessee—Oak Ridge 
Graduate School, Oak Ridge, TN). J. Bacteriol.; 128: No. 1, 317- 
324(Oct 1976). 
A mutant (uvr-1) of Bacillus subtilis that is deficient in exci- 
sion of ultraviolet (uv)-induced pyrimidine dimers from deox- 
yribonucleic acid (DNA) shows a marked increase in ability to sur- 


vive uv irradiation when plated on amino acid-supplemented agar 
medium compared with its survival ability when plated on nutrient 
agar. Since the extent of killing depends on the richness of the 
plating medium, the effect is considered to be one of growth-de- 

ndent lethality. Irradiated stationary phase uvr-1 cells, incubated 
in liquid medium lacking amino acids required for growth, recover 
from this sensitivity to rich medium within 3 to 4 h after irradia- 
tion. Recovery is greatly reduced in the absence of glucose or in 
the presence of Nacn. athough it is not completely eliminated. 
Exponentially growing cells have a limited ability to recover from 
sensitivity to rich medium. Growth-dependent lethality can also 
occur in liquid medium. In nutrient broth the ability of irradiated 
stationary-phase uvr-1 cells to form colonies on defined agar medi- 
um decreases during postirradiation incubation, but treatment with 
chloramphenicol inhibits the loss of colony-forming ability. 
Recovery from sensitivity to rich media is inhibited by caffeine but 
not by 6-(p-hydroxyphenylazo)-uracil, an inhibitor of DNA replica- 
tion. Aikaline sucrose gradient profiles show that conditions allow- 
ing recovery also favor maintaining intact DNA strands, whereas 
DNA strand breakage or degradation is associated with loss of via- 
bility. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 8063, 8069 


8073 (EGG— 1183-2317) Ground motion effects of un- 
derground nuclear testing on perennial at Nevada Test 
Site. Rhoads, W.A. (EG and G, Inc., Santa , Calif. (USA)). 
Jul 1976. Contract E(29-1)-1183. 65p. Dep. NTIS $4.50. 

In this study to estimate the potential injury to vegetation 
from earth movement caused by underground nuclear detonations 
and to estimate the extent to which this may have occurred at 
NTS, two ex ions in the megaton range on Pahute Mesa were 
studied in some detail: Boxcar, which caused a surface subsidence, 
and Benham, which did not. Because of the subsidence 
phenomenology, shock propagation through the earth and along 
the surface, and the resulting fractures, shrubs were killed at Box- 
car around the perimeter of the subsidence crater. Both trees and 
shrubs were killed along tectonic faults, which became the path for 
earth fractures, and along fractures and rock falls elsewhere. There 
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was also evidence at Boxcar of tree damage which antedated the 
nuclear testing  prosram.. presumably from natural e uakes. 
With the possible exception of to aged junipers this in- 
vestigation did not reveal any good evidence of immediate effects 
from underground testing on vegetation beyond that recognized 
earlier as the edge effect. 


8074 Effectiveness of fission neutrons versus gamma radiation 
for ind somatic mutations in seeds of maize. 
Conger, B.V. (Comparative Animal Research Lab., Oak Ridge, 
Tennessee (USA)). Mutat. Res.; 34: No. 2, 223-232(Feb 1976). 

_ This study was conducted to determine the effectiveness of 
fission neutrons versus Co + radiation for inducing somatic muta- 
tions in germinating maize embryos. Seeds heterozygous for the 
locus were soaked for 96 h at 20degC prior to irradiation “ah 
various doses of either “Co y radiation or fission neutrons. Mitotic 
index and cytophotometric studies of the shoot (excluding the 
coleoptile and first 3 leaves) revealed that 33.2, 16.4, 39.5, and 
6.1% of the cells were in G,, S, G,, and M stages of the cell cycle, 
re. The frequency of yg, sectors, as scored in leaves 4 

5, increased with increasing doses of both radiations. Mu- 

nic effectiveness, as measured by sectors per rad, increased 
with increasing dose of y radiation but decreased with increasing 
dose of fission neutrons. This phenomenon resulted in a decrease 
in relative biological effectiveness (RBE) of fission neutrons with 
—- sector frequency. The high mutation frequency, espe- 
cially at low neutron doses, indicates a potential value of the test 
system for monitoring genetic effects of low radiation doses and 
other mutagenic agents. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 8064, 8099, 8109 


8075 (BNWL-SA—5816) Probabilistic a to external 
cloud dose calculations using onsite meteorological. data Strenge, 
D.L.; Watson, E.C.; Bander, T.J.; Kennedy, W.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 10p. (CONF-760652—3). Dep. NTIS $3.50. 

From Health Physics Society meeting; San Francisco, 
California, United States of America (USA) (27 Jun 1976). 

A method is described for calculation of external total body 
and skin doses from accidental atmospheric releases of 
radionuclides based on hourly onsite meteorological data. The 
method involves calculation of dose values from a finite size cloud 
for each hourly observation for a given radionuclide inventory. 
These values are then used to determine the probability of occur- 
rence of dose levels for specified release times ranging from one 
hour to 30 days. 


8076 (ERDA—76/89) Living with radiation. The problems of 
the nuclear age for the layman. ~~ F.L. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
< _ Standards and Compliance). Spr 1976. 58p. Dep. NTIS 


Factors that contribute to the hazards of ionizing radiations 
for man and methods for radiation protection are discussed in non- 
technical language and illustrated. Definitions of 101 atomic terms 
and data on the radioactivity of some commonly used 
radioisotopes are included. This publication is an excellent source 
of basic data for the layman. (CH) 


8077 (FDA—76-8030) O doses in diagnostic ey 
Rosenstein, M. (Bureau of Radiological Health, Rockville, Md. 
(USA)). May 1976. 126p. GPO $1.95. 

A computational method generally applicable for the esti- 
mation of organ doses from diagnostic radiology procedures is 
presented. The underlying methodology utilizes a Monte Carlo 
radiation transport technique and an anth orphic and 
heterogeneous eae containing mathematically described or- 
gans, ne ung and skeletal regions. Using the technique, tis- 
sue-air ratios have been generated for the testes, ovaries, active 
bone marrow, thyroid, embryo/uterus of a reference adult pa- 
tient for various photon energies and views (AP, PA, LAT). From 
the tissue-air ratios, a compilation of organ doses per unit entrance 
exposure free-in-air ( mrad/R) has been developed as a function of 
beam ou f HVL. mm Al) for projections common in diagnostic 
radiology. Detailed material is presented on the methods, applica- 
tion procedures and comparisons to literature data. 


8078 (FDA—76-8031) Handbook of selected organ doses for 
projections common in . Rosenstein, M. 
(Bureau of Radiological Health, Rockville, Md. (USA)). May 
1976. 43p. GPO. 
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This handbook contains data from which dose (mrad) to 
selected ot can be estimated for common projections in diag- 
nostic rad . The organ doses are for a reference adult. The in- 
tent of the handbook is to permit the user to evaluate the effect on 
crepe Saas of changes in technical parameters used in or among 
facilities. 


8079 (FDA—76-8054) Specific area gonad shielding. Recom- 
mendation for use on during medical diagnostic x-ray 
procedures. wy oomy of Health, Education, and Welfare, 
Rockville, Md. (USA)). Aug 1976. 19p. BRH Technical Informa- 
tion, Rockville, MD. 

Recommendations for shielding the gonads of patients dur- 
ing diagnostic x-ray procedures are presented. Two general types 
3 an are described and directions for their use are in- 
cluded. ) 


8080 Cell proliferation kinetics and rate of the ir- 
radiated human tumors. Malaise, E.P.; Chavaudra, N.; Prene, F.; 
Richard, J.M.; Tubiana, M. (Institut Gustave-Roussy, Villejuif, 
phe ges PP 850-858 of In Radiation research. Biomedical, chemi- 

, and i ctives. Nygaard, O.F. (ed.). New York; 
Academic Press Ine, (1975 ). - 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The initial experiments described here show that single ex- 
posures of fish cells to UV radiation result in neoplastic transfor- 
mation, and that if the UV irradiation is followed by PR illumina- 
tion, many fewer transformants arise. Our background knowledge 
of the photochemistry and photobiology leads to the conclusion 
that the initial change in macromolecules resulting from the UV ir- 
radiation has been in DNA and, moreover, that the particular 
change in DNA has been the formation of pyrimidine dimers. 


8081 Use of chromosome aberrations for predicting genetic 
hazards to man. Brewen, J.G.; Preston, R.J. (Oak Ridge National 
Lab., TN). pp 926-936 of In Radiation research. Biomedical, 
chemical, and physical perspectives. Nygaard, O.F. (ed.). New 
York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The question of the use of chromosome aberrations for pre- 
dicting genetic hazards to man is discussed under the following 
headings: interspecific comparisons of dicentric and deletion 

roduction in peripheral leukocytes; comparison of dicentric yields 
in leukocytes to reciprocal translocation yield in spermatogonia; 
—— of spermatogonia induced translocations in the sons of ir- 
radiated males; cytologically and genetically detected deletions; 
and current gaps in our knowledge and problems of future interest. 


8082 Mutation and the amount of human ill health. New- 
combe, H.B. (Atomic Energy of Canada Ltd., Chalk River, On- 
tario). pp 937-946 of In Radiation research. Biomedical, chemical, 
and physical perspectives. Nygaard, O.F. (ed.). New York; 
Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The genetic hazards to main interest in the proliferation of 
nuclear power plants is discussed. The following topics are in- 
cluded in the discussion: general principles; methods of estimating 
risks; dominant diseases; and the cost of preventing a genetic de- 
fect. It is concluded that we must draw the line somewhere 
between protection of the germ plasm and over protection result- 
ing in unne delay of the — of energy sources that 
are no longer readily available. (ERB) 


8083 Comparison of the mutagenic effects of chemicals and 
ionizing radiation (Chairman's remarks). Sobels, F.H. (Univ., 
Leiden). pp 958-965 of In Radiation — = ae _~< 
cal, and physical tives. Nygaard, O.F. (ed.). New York; 
Aandeuie Vm, As ( [975 ). 4 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 


parison is made between the mutagenic effects of 
various chemicals pean and ionizing radiation. The followin 
e 


A com 


topics are included in discussion; differences between the ef- 
fects of chemicals and irradiation; relationship between mutations 
and chromosome aberrations; ma dose effect relationships; 
and the mutation spectrum. (ERB) 


8084 Cell kinetics and radiation — - Mendelsohn, 
M.L. (Univ. of California, Livermore). pp 1009-1024 of In Radia- 


tion research. Biomedical, chemical, and physical epene. 
Nygaard, O.F. (ed.). New York; Academic Press, Inc. Pig 5). 





830 ERDA ENERGY RESEARCH ABSTRACTS 


From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Radiation oa as currently practiced involves the subtle 
largely empirical art of balancing the recurrence of cancer due to 
undortrestnent against severe damage to local tissues due to over- 
treatment. Therapeutic results too often fall short of desired suc- 
cess rates; yet, the therapist is continually tantalized to the 
likelihood that a slight shift of therapeutic ratio favoring normal 
tissue over cancer would have a profoundly beneficial effect. The 
application of cell = kinetics to radiation therapy is one hope 
for improving the therapeutic ratio; but, as I will try to show, 
kinetic approaches are complex, poorly understood, and presently 
too elusive to elicit confidence or to be used clinically. Their 

romise lies in their diversity and in the magnitude of our 
ignorance about how they work and how they should be used. 
Potentially useful kinetic approaches to therapy can be grouped 
into three classes. The first class takes advantage of intracyclic dif- 
ferential sensitivity, an effect involving the metabolism and biology 
of the cell cycle; its strategies are based on synchronization of an 
over intervals of hours to days. The second class involves the 
distinction between cycling and noncycling cells; its strategies are 
based on the resistance of noncycling cells to cycle-linked radia- 
tion sensitizers and chemotherapeutic agents. The third class uses 
cell repopulation between fractions; its strategies are based on the 
relative growth rates of tumor and relevant normal tissue before 
and after perturbation. 


8085 Theoretical aspects and implications of the oxygen effect. 
Kiefer, J. (Justus Liebig Univ., Giessen, Germany). pp 1025-1037 
of In Radiation research. Biomedical, chemical, and physical per- 
—* Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
( ). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

It has been stressed several times that the knowledge of k- 
values is very important for the test of various hypotheses concern- 
ing the oxygen effect under a given set of conditions. Radiation- 
chemical as well as biological data have to be linked to estimate 
the time-course of fast reactions in irradiated cells. But there are 
also some practical implications for radiotherapy: Tumor tissues 
are seldom completely anoxic; they usually contain traces of ox- 
ygen. Therefore, the maximum OER may not be the only essential 

arameter for radiotherapy but the dependence on oxygen tension 
1s also of importance. 


8086 Energy deposition in small volumes in relation to linear 

energy transfer (LET). Srdoe, D. (Inst. Rudjer Boskovic, Zagreb). 

pp 1053-1059 of In Radiation research. Biomedical, pred ae and 

P ysical perspectives. Nygaard, O.F. (ed.). New York; Academic 
ress, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The evaluation of radiation hazard in neutron or heavy par- 
ticle fields is based on the LET—OF relationship as recommended 
by the ICRP (60). Very often radiation composition in a mixed 
field is not known and therefore it is impossible to attribute any 
reasonable LET value to such a radiation. The measurement of 
microdosimetric quantities, particularly the Y spectrum, may help 
in such circumstances, even though the calculation of the average 
LET or a LET distribution from a Y spectrum is based on several 
assumptions which may not be fulfilled in all cases. A more direct 
application of microdosimetric data to the subject of radiation pro- 
tection has been suggested by the author. Concerning high LET 
radiation radiotherapy, which is very promising, the application of 
microdosimetric methods will certainly help to s stablish patterns of 
energy distribution at different depths in the body. Such measure- 
ments are essential to evaluate the dose equivalent at different 
depths and particularly at the site of interest. Thus, microdosimet- 
ric technique could prove to be essential in depth dose measure- 
ment in phantoms and in patient treatment. 


8087 Biological basis of heavy particle and fast neutron 
radiotherapy. Barendsen, G.W. (Radiobiological Inst. TNO, Rij- 
swijk, Netherlands). pp 1084-1091 of In Radiation research. 
Biomedical, chemical, and physical a. Nygaard, O.F. 
(ed.). New York; Academic an. Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The topic is discussed under the following headings: dif- 
ferences in intrinsic cellular radiosensitivity to x rays and high-LET 
radiations; hy xic cells and reoxygenation in tumors; Giiccnens 
in radiosensitivity as a function of cell age in the proliferation 
cycle; proliferation of cells in intervals of fractionated treatments 
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and the presence of nonproliferating cells; and RBE values of 15 
MeV neutrons for responses of pulmonary metastases of tumors in 
patients. (ERB) 


8088 Middle Atlantic neutron therapy trail. Rogers, C. 
(Virginia Commonwealth Univ., Richmond). pp 1092-1105 of In 
Radiation research. Biomedical, chemical, and physical perspec- 
ee Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
( ). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

A consortium of therapeutic radiologists in the Middle At- 
lantic States and physicists at the Naval Research Laboratory has 
been established to investigate the use of fast neutron beams in the 
control of some tumors. Many radiobiology experiments have in- 
dicated that neutron beams may have an advantage in the control 
of local tumors over that of conventional forms of radiotherapy. In 
pe for clinical radiotherapy trials, extensive measurements 

ave quantified the various physical characteristics of the NRL 
cyclotron-produced neutron Geum. Techniques have been 
developed for the absolute determination of delivered dose at 
depth in tissue for this beam, accounting for the relatively small 
component of dose delivered by gamma rays, as well as that by the 
neutrons. A collimator system has been designed to allow the 
precise field definition necessary for optimum therapy treatment 
planning. A dose control and monitor unit has been engineered 
and has demonstrated a reproducibility of 0.2 percent. The relative 
biological effectiveness of this neutron bean has been studied with 
several biological systems to aid in determining proper 
radiotherapeutic dose levels. The objective of these studies is a 
full-scale clinical radiotherapy trial to test neutron effectiveness as 
compared to that of conventional radiotherapy, after a pilot study 
in man. 


8089 Preliminary report of the MDAH-TAMVEC neutron 
therapy study. Hussey, D.H.; Fletcher, G.H.; Caderao, J.B. 
(Univ. of Texas, Houston). pp 1106-1117 of In Radiation research. 
Biomedical, chemical, and physical perspectives. Nygaard, O.F. 
(ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The pilot study of neutron therapy using the Texas A and M 
Variable Energy Cyclotron (TAMVEC) was started in October 
1972. Treating only patients with advanced cancer in this initial 
phase, the objectives were: (1) to evaluate acute and late effects 
on normal tissues, (2) to develop satisfactory dosage schedules and 
treatment policies based on the histological type, location, and ex- 
tent of tumor, and (3) to define a suitable patient population for 
future clinical trials. This paper is a preliminary report of the 
results of the pilot study. Initially, neutrons produced by bombard- 
ing beryllium with 16-MeV deuterons (7.6-MeV mean neutron 
energy) were used since there was clinical experience at Hammer- 
smith Hospital with this energy. However, since March 1973, a 
neutron beam generated by 50-MeV deuterons (21-MeV mean 
neutron energy) has been ——— because it has a better skin 
sparing effect and greater depth dose. 


8090 Clinical experience of therapy with cyclotron neutrons at 
the University of Washington. Parker, R.G.; Gerdes, A.J.; Berry, 
H.C.; Soronen, M.D. (Univ. of Washington, Seattle). pe 1118- 
1124 of In Radiation research. Biomedical, chemical, and physical 
ae. Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
( ). 


From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Proper clinical evaluation of fast neutron mage ad of 
human cancers will be difficult and time-consuming and will 
require extension over many years. Fast neutron teletherapy may 
not have significant advantage over modern conventional a 
voltage/megavoltage radiation — A negative answer will be 
acceptable only if based on sound evidence. If fast neutron 
teletherapy has an advantage over modern conventional radiation 
therapy, the es may be small and tumor- and site-specific. 
Detection of a small advantage will require study of a large 
number of patients and this will be possible only in carefully 
planned cooperative clinical trials. The study of a large number of 
patients over a long period will require installation of dedicated 
neutron generators in research-oriented medical centers. Coopera- 
tive clinical trials must be preceded by careful definition of target 
tumors, normal tissue tolerances, reasonable doses and ad- 
vantageous patterns of application. Any improvement in local 
tumor control attributed to fast neutron es a ht be dis- 
— by a concurrent increase in treatment-re sequelae. 

uch related = and radiobiology remains to be done and 
must be suppo concurrent with the clinical programs. 





FEB 26,1977 


8091 RBE for fast neutrons: the link between animal experi- 
ments and clinical practice. Field, S.B.; Hornsey, S. (Hammersmith 
sm a Rage on F lh ge ene of In —o research. 

i ical, chemical, i ctives. gaard, O.F. 
(ed.). New York; Academic fice, inc’ (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The RBE data for neutrons from the Hammersmith 
cyclotron for various normal tissues are considered. The tissues 
under consideration are skin, intestines, esoph , and lungs. The 
RBE as a function of neutron energy is discussed as are the clinical 
aspects of the RBE findings. (ERB 


8092 High-LET in manned spaceflight: preliminary 
report. Benton, E.V. (Univ. of California, San Francisco); Henke, 
R.P.; Peterson, D.D.; Bailey, J.V.; Tobias, C.A. pp 1164-1171 of In 
Radiation research. Biomedical, chemical, and physical perspec- 
risTs en O.F. (ed.). New York; Academic Press, Inc. 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

On the Apollo and Skylab missions, the individual as- 
tronauts’ HZE — exposure was measured by means of plastic 
nuclear track detectors. On Apollo, the detectors were located in 
the passive dosimetry packs carried on the chest, thigh, and ankle 
of each astronaut. On Skylab, each astronaut wore a single passive 
dosimeter on either the wrist or the ankle. On Apollo missions 
8—12, each plastic packet consisted of two 190-ym-thick layers of 
type 8070-112 Lexan. On Apollo 13 and subsequent missions, 
three layers were used. The addition of the third layer was found 
to improve significantly the charge resolution of the detector stack. 
Each detector has an area of about 8 cm?. The layers are held sta- 
tionary with respect to each other by means of a heat seal on each 
edge. In order to reduce the number of variables, all Lexan detec- 
tors flown to date have been taken from the same batch of Lexan. 
In the Skylab, in addition to Lexan several layers of cellulose 
nitrate (CN-USF 4b) were added. This allowed the measurement 
of lower-LET particles. The track recording characteristics of CN 
and Lexan detectors are summarized in Table 1. Here E/sub max/ 
represents the maximum energy (in MeV/nucleon) of representa- 
tive particles capable of registering a track in the given detector. 
be wa R/sub reg/ represents the corresponding range of par- 
ticles > 


8093 Changes in the rate of tion in normal tissues 
after irradiation. Denekamp, J. (Mount Vernon Hospital, 
Northwood, Eng.). pp 810-825 of In Radiation research. Biomedi- 
cal, chemical, and physical perspectives. Nygaard, O.F. (ed.). New 
York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

In tissues where reproductive cell death is known to cause 
the functional tissue damage (e.g., intestine and skin), repopula- 
tion becomes important only afer the death of the radiation- 
damaged cells. Since these tissues have a fairly rapid turnover, this 
can occur within a short period of time and can assist in the heal- 
ing of tissues during fractionated therapy. However, in tissues 
which express their damage late, such as the lung, it is very unlike- 
ly that repopulation will be stimulated before cell death is 
manifested and this does not occur during the period over which 
fractionated radiotherapy is administered. Although ———— 
may be of no importance in these tissues, e.g., lungs and kidneys, 
there appears to be some other "repair’’ process which requires 
additional radiation dose to be administered to achieve the same 
endpoint if the overall time is increased. 


VERTEBRATES 


8094 (COO— 1602-60) Effects of x-irradiation on steroid 
biotransformations by testicular tissue. Final report, May 1, 
1966—July 31, 1976. Ellis, L.C. (Utah State Univ., Logan (USA). 
Dept. of tg Aug 1976. Contract EY-76-S-02-1602. 67p. 
Dep. NTIS $4.50. 

A number of parameters of testicular and body function 
were investigated after various dosages of x-irradiation to ascer- 
tain: what relationship they have to the radiation rome and 
testicular repression and regeneration of the rat; and 
these parameters are to radiation. Chan 
were not well correlated with either 


sensitive 
in androgen synthesis 
ly or gonad weights, he- 
matocrit values or testicular histology. Lipid peroxidation, catalase 
activity, metabolism of testosterone, prostaglandins, cyclic nucleo- 


tides and serotonin metabolism were all related to direct ef- 
fects of radiation on the male gonad. Indirect effects on the testis 
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appear to be mediated by serotonin and the pineal gland. The 
pineal gland appeared to cS sible for variations in and 
synthesis and radiosensitivity of the testis through its secretory 
SS and arginine vasopressin. These compounds 
ve the capacity of inducing endocrine rhythms by ——- the 
hypothalamus-pituitary axis; liver; and/or the gonad directly. 


8095 (COO—3329-13) Biology of the eastern chipmunk, 
Tamias striatus. Final report. Snyder, D.P. (Massachusetts Univ., 
Amherst (USA)). Aug 1976. Contract E(11-1)-3329. 24p. Dep. 
NTIS —_ aaallia aes aay , 

ajor is of this project were deve nt of baseline 
ecological data for the punch ehionanih (Tamias striatus) over 
time and space; and determination of the effect of sublethal ioniz- 
ing radiation on populations of this species. The study focussed on 
free-ranging populations in southern Vermont, was long term 
1965-1973, and was simultaneously descriptive and ~~~ 
Data were integrated with those from a concurrent similar study in 
Pennsylvania. work has produced one of the most extensive 
sets of ecological data available on a native, free-ranging small 
mammal and makes the eastern chipmunk a useful desirable 
species for experimental studies in physiology, ‘behavior, ecology, 
and evolution. Eastern chipmunk densities are correlated in 
general with production of mast, their staple food. Variation in 
production of — season to season is one of the major 
a in which numbers are regulated. Single insults of 200 R or 
400 R of gamma radiation decreased the rate of disappearance of 
individuals from the populations so treated. In a population in 
which average range size of males was quite large, irradiation 
resulted in reduction in home range in comparison to a control 
group. 


8096 (UR—3490-1006) Characteristics of radiation-induced 
pituitary-thyroid functional disturbance in relation to pituitary and 
thyroid tumors in rats. Lu, S.T. (Rochester Univ., N.Y. (USA). 
School of Medicine and Dentistry). 1976. Contract E(11-1)-3490. 
230p. Dep. NTIS $8.00. 

Thesis. 

The acute response of the rat thyroid gland to head-neck x- 
irradiation at the maximal tumor inductive dose is mainly 
manifested by a depression of serum thyroxine level. This acute 
disturbance normalizes within 8 weeks after x-irradiation. In unir- 
radiated animals, thyroid necrotic changes appear that are age re- 
lated. In head-neck x-irradiated rats, however, such changes show 
an apparent peak at one week after treatment. Thereafter, it sub- 
sides to the level indistinguishable from the controls. Except for an 
enlarged nucleus that occurs at one year after x-irradiation, no 
other histologic features can distinguish radiation necrosis from 
spontaneous necrosis. After x-irradiation, increase and decrease in 
serum thyrotropin (TSH) level is observed. The TSH elevation is 
eqpeventiy associated with decreased thyroxine. However, rats with 
TSH depression had a normal thyroxine level. Thus, it is suggested 
that the set-point of the thyrostat has changed as a result of head- 
neck x-irradiation. One year after x-irradiation, increased TSH is 
needed to maintain the thyroxine level in the x-irradiated rats 
similar to that of controls. At the same time, the thyroid gland was 
smaller than the controls, although the degree of necrosis was not 
different from controls. Increased TSH level is maintained in the x- 
irradiated rats that do not have endocrine neoplasms. Other than 
medullary carcinoma of the thyroid, the thyroid and/or pituitary 
neoplasms obliterate the functional aspects of the a 
axis. The results are inconsistent with thyroxine-TSH levels. 


8097 Mechanisms of radiation ca van Bekkum, 
D.W. (Radiobiological Inst. TNO, Rijswijk, Netherlands). pp 886- 
894 of In Radiation research. Biomedical, chemical, and physical 
= Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
(1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

This speculative review on radiation carcinogenesis deals 
mainly with its immunological aspects. It need not be em i 
that role of immunology in carcinogenesis is not yet well un- 
derstood. Immunological cts of radiation carcinogenesis com- 

rise a large number of different parameters on the part of the 
Post as — as on the part of the tumor itself. Only two aspects, 
both related to radiation, will be discussed here. One is the way in 
which the carcinogenic exposure to ionizing radiation may affect 
the immune reactivity of the irradiated organism, thereby perhaps 
changing its responses against the malignant cells. The second 
aspect is the pega re gee properties of cells transformed by 
ionizing irradiation, which may provide the targets for a host-anti- 
tumor reaction. 


8098 Interplay of viruses and radiation in ey or 
Upton, A.C. (State Univ. of New York, Stony Brook). pp 895-908 
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of In Radiation research. Biomedical, chemical, and physical wa 
ACO Nygaard, O.F. (ed.). New York; Academic ress, Inc. 
975) 
From 5. international radiation research congress meeting; 
Seattle, Bed oon he ae (14 Jul 1974). 


The discovery * — and by Lieberman and Kaplan that 
leukemias induced by irradiation in mice may be transmissible by 
cell-free filtrates pointed to the existence of an interplay between 
the effects of radiation and those of an otherwise latent oncogenic 
virus, which has since been the subject of intensive study. In the 
ss ie peng since these pioneer observations, efforts have 

nm made to elucidate the nature and mechanisms of the inter- 
play and to determine whether other neoplasms also may be 
elicited by an interaction between virus and radiation. The results 
of these efforts, although still highly preliminary, are surveyed in 
the light of recent advances in viral oncology. 


8099 Use of the mouse to fill gaps in our risk assignments. 
Searle, A.G. (Medical Research Council, Harwell, Eng.). pp 947- 
956 of In Radiation research. Biomedical, chemical, and physical 
-_ Nygaard, O.F. (ed.). New York; Academic Press, Inc. 


From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715— 

The use of data on mice to fill gaps in our risk assignments 
of genetic radiation hazards to man is discussed. The following 
topics are included in the discussion; dominant mutations; reces- 
sives and their heterozygous effects; threshold variants; somatic 
mutations; and losses and gains of chromosomes. (ERB) 


parison of the mutagenic effect of chemicals and 
ionizing radiation in the atogenic cells of the mouse. Cat- 


tanach, B.M. (Medical Research Council, Harwell, Eng.). pp 984- 
992 of In Radiation research. Biomedical, chemical, and physical 
oa Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
( 


From 5. international radiation research congress meeting; 

Seattle, Washington, USA (14 Jul 1974). 
See CONF-740715—. 

The problems involved in chemical mutation work are both 
complex and varied. With ionizing radiation it is known that 
genetic effects are produced in all organisms, in all cells, and the 
assessment of genetic risk is thus one of ascertaining how much 
damage is being induced: It is a quantitative problem. By contrast, 
chemical mutagens may be highly mutagenic in one organism, or 
one cell type, but totally ineffective in another. In cases where mu- 
tagenic e ects are produced, all those classes of mutation 
recovered following radiation may occur, or only a few. Where no 
mutagenic effects can be detected, this may be due to any one of a 
variety of different causes. 


8101 Biophysical implications of radiation quality. Rossi, H.H. 
(Columbia Univ., New York). pp = he of ? Radiation 
research. Biomedical, chemical, hysical ctives. 
Nygaard, O.F. (ed.). New York; Bien aoe. Inc. Prod 5). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Almost as soon as the biological effects of ionizing radiation 
were discovered, attempts were made to explain some of their 
basic characteristics in terms of the physical process of energy ab- 
sorption in the irradiated tissues. The classical target theory and a 
variety of other approaches, although occasionally useful in simple 
situations, have had little success when effects on higher organisms 
were under consideration. It seems apparent that such failures 
were due to the fact that many of the radiobiological experiments 
were designed from a phenomenological point of view; that the 
=< employed were usually X or gamma rays which have 

—— inactivating mechanisms; and that the physical concepts 
-_ joyed in the analysis (such as absorbed dose and LET) were 
inadequate. The results of systematic experiments in which the ef- 
fects of neutrons and electrom tic radiations were compared 
coupled with the development of microdosimetry have in recent 
years resulted in advances which are the subject of this presenta- 
tion. 


8102 Analysis of radiation-induced chromosome aberrations. 
Brenot, J.M.; Parmentier, N. (CEA, Fontenay aux Roses, France). 
pp 998-1008 of In Radiation research. Biomedical, chemical, and 
ysical perspectives. Nygaard, O.F. (ed.). New York; Academic 
ae, Inc. (1975). 
From 5. international radiation research congress meeting; 
Seattle, a n, USA (14 Jul 1974). 
See CONF-740715—. 


ERA VOL. 2, NO. 4 


The topic of this survey has been advances on three levels: 
experimentation, model building and statistical assessment. In the 
experimental —— banding is one of the most promising new 
developments. In context of model building, considerable 
progress has been made due to our better understanding of the 
physics of energy deposition on the microscopic scale. Finally, im- 
proved statistical techniques have been considered which are ap- 
plicable to the assessment of the experimental data and to the at- 
tempt of relating them to biophysical models. 


— RBE values of fast neutrons for damage to organized tis- 
| animals. Broerse, J.J. (Radiobiological | Inst. 
TNO, Rijswijk, Netherlands). pp 1073-1082 of In iation 
research. Biomedical, chemical, and ysical pers; ‘wes 
Nygaard, O.F. (ed.). New York; Academic phys Inc. ( Prods 

From 5. international radiation research congress laetiay 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The relative biological effectiveness of fast neutrons for 
damage to organized tissues in experimental animals is discussed. 
Information about basic mechanisms through which damage in 
mammalian tissues is induced and expressed is also discussed. The 
following topics are included in the discussion: energy deposition 
characteristics of fast-neutron beams; quantitative determination of 
normal tissue damage; and RBE values as a function of neutron 
energy. (ERB) 


po rbe of different energy neutrons as measured by the hae- 

-colony technique. Carsten, A.L.; Bond, V.P.; 
vheaesen, K. ivaatinaeen National Lab., Upton, N. a (USA)). 
Int. J. Radiat. Biol.; 29: No. 1, 65-70(Jan 1976). 

The spleen colony technique has been used for determining 
the relative biological effectiveness (RBE) for several energies of 
neutron radiation. Donor mice were exposed to fission and ac- 
celerator-generated neutrons at a variety of doses and energies. 
Immediately after exposure, donor bone-marrow was removed 
from the hind legs, and standard amounts were injected in- 
travenously into lethally X-irradiated recipients. After 7 days the 
recipients spleens were evaluated for surface colonies. Dose- 
response curves were obtained for each type of radiation and the 
D, was determined. The neutron RBE values from the Dy com- 
pared with 250 kVp X-rays were: reactor 1.58, **Cf 1.59, and ac- 
celerator varied from 2.85 at 1.0 MeV to 0.85 at 13.4 MeV. 


8105 Tumor induction and hair follicle damage for different 
electron penetrations in rat skin. Burns, F.J.; Sinclair, I.P.; Albert, 
R.E.; Vanderlaan, M. (New York Univ., NY). Radiat. Res.; 67: 
No. 3, 474-481(Sep 1976). 

The penetration and dose of an electron beam were varied 
in an attempt to locate the depth in growing-phase rat skin where 
irradiation was most effective in inducing tumors and morphologi- 
cal damage to the hair follicles. The hair was plucked to initiate 
the growing phase of the hair cycle, and 12 days later the dorsal 
skin was irradiated with electrons penetrating 0.5, 1.0, or 2.0 mm 
at doses from 500 to 4000 rad. Differences in the curves of tumor 
incidence as a function of dose for different penetrations were best 
resolved by plotting the results against the 0.4 mm dose, while 
comparable curves for destruction of the follicles were best 
resolved by the 0.8 mm dose. Since 0.8 mm corresponded approxi- 
mately to the depth of the follicles, these results indicated that the 
target tissues for follicular damage and tumor induction were 
separated in depth and that the target for tumor induction was 
probably located in the region above or near the midpoint of the 
follicles. When the radiation penetrated sufficiently to reach the 
entire follicle, the number of cmon produced was not signifi- 
cantly greater than the number observed previously in resting- 
phase skin, and it was inferred that the additional size and greater 
mitotic activity of the growing- follicles at the time of irradia- 
tion did not increase the probability of tumor induction. 


8106 E irradiation of blood and ph in 

adrenalectomized ca! Joel, D.D.; Chanana, A.D.; Cronkite, E.P. 
(Brookhaven National Lab., Upton, NY). Radiat. Res.; 67: No. 3, 
502-507(Sep 1976). 

The possibility of stress with associated increases in 
adrenocortical activity contributing to a + her age depletion by ex- 
tracorporeal irradiation of blood er 3) or racic duct lymph 
(ECIL) was studied in ad | me pence 
and unoperated calves. No pronounced differences in 
measured ‘by decreased blood lymphocyte counts, wore be 
thoracic duct cellular output, and loss of lymphocytes from 
peripheral — tissues, were observed among the three ps 
of animals. nclusion is drawn that under the itions 
used, stress did not play a major role in | depletion in- 
duced by ECIB or EC. ; “ a 
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BASIC STUDIES 
REFER ALSO TO CITATION(S) 8069 


8107 Comparison of the mutagenic effects of chemicals and 
radiation 


melanogaster test systems. Lee, 
W.R. (Louisian State Univ., Baton Rouge). pp 876-983 of In 
Radiation research. Biomedical, chemical, and physical perspec- 
(1915 — O.F. (ed.). New York; Academic Press, Inc. 
From 5. international radiation research congress meeting; 
Seattle, bet USA (14 Jul 1974). 
See CONF-740715—. 


The use of Drosophila melanogaster as a test system to 
study the mutagenic effects of chemicals and ionizing radiation is 
discussed. In the course of the comparison, the following topics are 
included: cell stage specificity; mosaics; and dosimetry. The 

ae) arising in each of these areas are discussed in detail. 


8108 Effects of cosmic heavy ions on Artemia egg develop- 
ment. Planel, H.; Blanquet, Y.; Soleilhavoup, J.P.; Kaiser, R.; Pi- 
anezzi, B. (CEN, Strasbourg). pp 1152-1163 of In Radiation 
research. Biomedical, chemical, and physical perspectives. 
Nygaard, O.F. (ed.). New York; Academic fon. Inc. Prods), 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The present study was designed to investigate the develop- 
mental ability of Artemia eggs flown in Apollo XVI and XVII in 
order to determine the individual effects of cosmic heavy particles 
combined with the influence of other space environmental factors. 
A decreased developmental ability was observed in both hit and 
non-hit eggs. The developmental inhibition of non-hit eggs may be 
due to the synergistic effects of the cosmic background and of 
other space factors such as weightlessness. (ERB ) 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 
REFER ALSO TO CITATION(S) 6709 


MAN 
REFER ALSO TO CITATION(S) 8076, 8116 


8109 (TID—27160) Study of the physiological function and 
histological changes of thyroids irradiated with radioactive iodine. 
Progress report, October 1, 1975—September 30, 1976. Dobyns, 
B.M. (Case Western Reserve Univ., Cleveland, Ohio (USA)). 30 
Jun 1976. Contract E(11-1)-1784. 1 Ip. 

Progress is reported on the following research projects: 
radiation effects of therapeutic doses of "I in the thyroid in clini- 
cal subjects with hyperthyroidism; dosimetry of "I for treatment 
of Graves’ disease; development of thyroid neoplasms in animals 
and man; development of thyroid neoplasms in the Marshallese; 
role of TSH in formation following “"I radiation, 
radioimmunoassay for TSH; neoplasms of the thyroid following x 
irradiation in clinical subjects; and the kinetics of various treat- 
ment doses of "I. (HLW) 


ANIMALS 
REFER ALSO TO CITATION(S) 8118 


8110 (COO—2506-2) Biological effects of implanted nuclear 


energy sources for artificial heart devices. Progress = = 
tember 1, 1975—August 31, 1976. Kallfelz, F.A.; Wen b 
R.A.; Cody. K.B. (New York State Coll. of Veterinary Medicine, 


Ithaca (USA). . of Physical Biology). 1976. Contract E(11-1)- 
2506. 62p. Dep NTIS $4.50. 

A total of sixty dogs were implanted with radioisotope- 
powered artificial heart ms producing radiation fluxes similar 
to that of plutonium-238, but having no associated heat, at levels 
of from one to seventy times the radiation flux ex from a 
30-watt plutonium-238 source. Results from studies lasting up to 6 
se r implantation indicate that these animals, and by ia- 
ference human beings, may be able to tolerate the radiation flux 
from 30-watt **Pu power sources. Results of heat dissipation stu- 
dies in calves indicate that it may be ible to induce a vascu- 
larized connective tissue capsule sufficient to dissipate 30 watts of 


additional heat from a surface area of approximately 500 cm sq., 
allowing a heat flux of 0.06 watts per cm sq. 
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8111 hee Ge 6 tht Bates & Gp. fet. Ie. 
(Battelle Pacific Northwest Labs., Richland, WA). 1233-1247 
of In Radiation research. Biomedical, chemical, — r- 
as Nygaard, O.F. (ed.). New York; Academic 5 Tos. 
From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 
See CONF-7407 
An overview is presented summarizing the effects of inhaled 
*PuO, and **PuO, in dogs with emphasis on dose-response rela- 
tionships at low exposure levels. With the dose levels studied to 
date, pulmo neoplasia was the primary cause of death in bea- 
gles 5 to 10 years after inhalation of **PuO,. None of the dogs ex- 
to **PuO, developed bone tumors. Bone neoplasia was the 
rimary cause of death 5 to 6 years after inhalation of “*PuO,; 
ever, one of the dogs had pulmonary tumors in addition to 
bone tumors. The earliest indication of a biological effect after the 
_— of **PuO, or **PuO, was dose related lymphocytopenia. 


MICROORGANISMS 


8112 DNA breakage, repair and after '*I decay in 
rec* and recA strains of Escherichia coli. Krisch, R.E.; Krasin, F.; 
Sauri, C.J. (Argonne National Lab., Ill. (USA)). Int. J. Radiat. 
Biol.; 29: No. 1, 37-50(Jan 1976). 

lodine-125 decays by electron capture and is known to 
cause extensive molecular fragmentation via the Auger effect. ‘I 
was incorporated into the DNA of exponentially-growing E. coli 
K12 AB2487, a recA mutant, and E. coli K12 AB2497, the cor- 
responding rec* strain as 5-iododeoxyuridine (IUdR), an analogue 
of thymidine. Radioactive bacteria were stored at -196°C, and sam- 
ples were periodically assayed for loss of viability and for the in- 
duction of double-strand breaks (DSBs) in DNA. Each ™I decay 
in the DNA of either strain induced one DSB, i.e. proportional to 
(DSB) = 1.0. For the recA strain, proportional to (lethal) = 0.9 
and for the rec* strain, 0.4. Assays for biological repair of DSBs, 
involving incubation of thawed samples in growth-medium at 37°C 
before the extraction of DNA, demonstrated significant repair of 
'25]-induced DSBs by rec* cells but none by recA cells. For small 
numbers of decays, there was approximately a | : | correlation, for 
either strain, between lethal decays and post-incubation residual 
DSBs. Comparison with data for larger numbers of decays in- 
dicated that a typical rec* cell can repair no more than three to 
four DSBs per completed genome (2.5 x 10° daltons). 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 6709, 7983, 8013 


MAN 
REFER ALSO TO CITATION(S) 8050 


8113 See ean Precemne oon and eee —_ - 

porated radionuclides. series. a an inter- 

national seminar, Vienna, Austria, December 8—12, 1975. 

(International Atomic mains Ao (Austria)). 1976. 
. ( x 


638p. (In English and Frenc NF-751205—). IAEA $39.00. 
From IAEA international seminar on diagnosis and treat- 
ment of yy radionuclides; Vienna, Austria (8 Dec 1975). 
Some 50 papers discuss methods of treatment of incor- 
porated radionuclides in personnel and report the results of related 
studies in laboratory animals. Emphasis is placed on methods for 
the assessment of the body burden of u, *'Am, and other 
transuranic elements following accidental inhalation or uptake 
through puncture wounds. The effectiveness of DTPA and other 
chelating compounds for decorporation is discussed. (CH) 


8114 Biokinetics of radiogallium. Hayes, R.L.; Brown, D.H. 
(Oak — Associated Universities, Inc., Tenn. (USA). Medical 
Div.). pp 837-848 of In Nuklearmedizin. Fortschritte der Nuklear- 
medizing in klinischer und technologischer Sicht. Pabst, H.W.,; 
Hoer, G.; Schmidt, H.A.E. (eds.). Stuttgart; Schattauer (1974). 

From 12. international annual meeting of the Gesellschaft 
fuer Nuclearmedizin e.V.; Muenchen, F.R. Germany (11 Sep 
1974). 

4 figs.; 3 tabs.; 32 refs. 

*'Ga would seem to be unique in many ways as a di ic 
agent, since it not only can be used as such for detection of 
cancer, but may also be of potential use in a number of other 
fields as well. overall processes involved in the in vivo dis- 
tribution of Ga appear to be similar in tumor and normal tissues. 
However, the higher rate of uptake by malignant tissues provides 
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the basis for a valuable diagnostic procedure. Among the factors 

that may play a role in the greater uptake and binding of ®’Ga by 

certain tumors are the greater permeability of these cells and the 

eg of a higher level of a specific macromolecular gallium- 
inding component. 


8115 Current status of information obtained from plutonium 
contaminated re. Richmond, C.R. (Los Alamos Scientific Lab., 
NM). pp 1248-1265 of In Radiation research. Biomedical, chemi- 
cal, and physical pomporeyes. Nygaard, O.F. (ed.). New York; 
Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Data on various personnel exposed to plutonium over the 
last three decades is summarized. No adverse biological effects are 
evident from the data obtained so far. Although this does not 
mean that we may not see adverse effects in future cases, it is reas- 
suring in the sense that the radiation protection standards which 
have been followed for many years are very probably quite 
adequate and do not misrepresent the potential risk by many or- 
ders of magnitude, as has been suggested. (ERB) 


8116 Transuranium element toxicity: dose response relation- 
ships at low exposure levels. Summary and speculative interpreta- 
tion relative to exposure limits. Thompson, R.C. (Battelle Pacific 
Northwest Labs., Richland, WA). pp 1278-1284 of In Radiation 
research. Biomedical, chemical, and physical perspectives. 
Nygaard, O.F. (ed.). New York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

Dose-response relationships at low exposure levels for 
transuranium elements (particularly plutonium) are discussed. The 
author concludes that because of the nonuniform nature of the 
dose distribution in organisms, it is very difficult to establish 
meaningful dose limits. Our present capabilities seem to be limited 
to the setting of upper limits, while we are ignorant of the actual 
dose-effect relationship at the levels of concern. (ERB) 


ANIMALS 
REFER ALSO TO CITATION(S) 8015, 8050, 8113 


8117 Metabolism and biological effects in rodents of plutoni- 
um and other actinide elements. Moskalev, Yu.I.; Ldevdik, T.1.; 
Lyubchanskii, E.R. (Inst. of Biophysics, Moscow). pp 1214-1232 
of In Radiation research. Biomedical, chemical, and physical per- 
ars) Nygaard, O.F. (ed.). New York; Academic Press, Inc. 
( ; 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The metabolism and late effects of inhaled actinides in 
rodents is discussed. Among the topics included in the discussion 
are: tissue distribution of inhaled actinides; local radiation dose in 
lung from inhaled plutonium; late effects of deposited actinides; as- 
sessment of the late effects arising from low doses of alpha-emit- 
ters; factors that influence development of late effects; considera- 
tion of time of observation and life span; and evaluation of safe 
levels of deposited actinides. (ERB) 


8118 Dose-response relationships for beagles injected with 
29Py(IV) or *'Am(III). Stover, B.J. (Univ. of North Carolina, 
Chapel Hill). pe 1266-1277 of In Radiation research. Biomedical, 
chemical, and physical perspectives. Nygaard, O.F. (ed.). New 
York; Academic Press, Inc. (1975). 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

An experiment on the dose-response relationship for beagles 
injected with **Pu(IV) is conga. The author concludes that 
after 24 years of research the results are inadequate to determine a 
radiation dose-carcinogenic response relationship. A second study 
is in progress. A companion study on *'Am(iii) is in progress. 
Results are beginning to come in, but definitive results at lower 
doses will require about ten more years. (ERB) 


PLANTS 


8119 (LA—6460-MS) Appraisal of available information on 
u by plants of transplutonium elements and neptunium. 

omas, R.L.; Healy, J.W. (Los Alamos Scientific Lab., N.Mex. 
ig Jul 1976. Contract W-7405-Eng-36. 22p. Dep. NTIS 
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A critical review was made of reported information from 
laboratory studies of plant uptake of transplutonic elements plus 
neptunium. The available data are meager but indicate that the up- 
take of Np is the greatest followed by Am and Cm. The data are 
not sufficient to provide recommended values for use in hazard 
calculations but they do indicate that the actinides other than plu- 
tonium will be accumulated in plants to a greater degree than plu- 
tonium. 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 8018 


PLANTS 


8120 Relationship of cumulative sums and moving averages 
temperature to reproductive phenology in Clarkia. Sauer, R.H. 
(Colorado State Univ., Fort Collins). Am. Midl. Nat.; 95: No. 1, 
144-157(Jan 1976). 

Six populations of the C. unguiculata complex were grown 
in four temperatures to assess the effect of temperature on the tim- 
ing of five developmental stages (phenophases). Regressions were 
calculated using the days from planting to a given phenophase 
(age) as the dependent variable, and values of 126 combinations 
of moving average lengths, cumulative sums, threshold tempera- 
tures and daily air temperature maxima, minima and means when 
the various phenophases occurred as the independent variables. 
The timing of all phenophases was significantly correlated more 
often with moving averages than with cumulative sums, and it took 
longer to reach a given phenophase at the lower temperatures. The 
absence of interpopulation and interphenophase differences sug- 
gests that the temperature environments of the native habitats dur- 
ing flowering are similar and that observed differences in flowering 
time in uniform culture are the result of different responses to 
other environmental factors such as insolation and soil water 
potential. Flowering and habitat chracteristics are combined into a 
graphic model that illustrates the importance of flowering in 
response to temperature to avoid summer drought. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 8110 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 6551, 7979, 8008 


8121 (ORNL—5193, pp 160-172) Ecological analysis and ap- 
plications. Brocksen, R.W.; Abbott, R.M.; Adams, S.M. Aug 1976. 

In Environmental Sciences Division. Annual progress report 
for period ending September 30, 1975. 

The EAAP staff participated in the analysis of environmen- 
tal impacts associated with five major areas of endeavor: (1) appli- 
cations for licensing nuclear power plants (Division of Reactor 
Licensing, U. S. Nuclear Regulatory Commission); (2) modular in- 
tegrated utility systems (Department of Housing and Urban 
Development); (3) uranium enrichment capacity of the United 
States (U. S. Energy Research and Development Administration); 
(4) the analysis of the ERDA-Oak Ridge rations; and (5) the 
Nuclear Energy Center Site survey (Nuclear Regulatory Commis- 
sion). The ecological assessments were performed primarily by 
EAAP staff in cooperation with several research staff members. 
This activity represented an average of 2800 man-hours of effort 
per month. In addition to these environmental impact assessments, 
the staff was engaged in technical study projects and technical 
specification work. The four technical projects are: (1) an evalua- 
tion of multiple-usage of closed-cycle cooling reservoirs; (2) deter- 
mination of parameters and data for alternate site evaluation; (3) 

uidelines for siting large cooling towers and criteria for monitor- 
ing and evaluating effluents released to terrestrial environs; and 
(4) the influence of power plant intake design and siting on fish 
impingement in the southeastern United States. These study pro- 
jects are essentially state-of-the-art studies. The technical specifica- 
tions work involves the synthesis and analysis of the data produced 
as a result of the environmental monitoring p $ required for 
nuclear power plants by the NRC. The Obicctives are to validate 
ecological impact predictions made in environmental statements, 
to develop models to predict entrainment and impingement, to 
develop recommendations on standardization in data analysis as 
well as monitoring and data collection, and to deve deter- 
ministic ecosystem models to be used as a management algorithm 
in impact analysis. 
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CELLS 
REFER ALSO TO CITATION(S) 8061 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 8008 


VERTEBRATES 
REFER ALSO TO CITATION(S) 8021 


8122 Radioactive mercury generating and exposing 
system for small scale animal ts. Sugata, Y. (Univ. of 
Rochester, New York); Clarkson, T.W.; Magos, L. Am. Ind. Hyg. 
Assoc. J.; 37: No. 8, 449-452(Aug 1976). 

An apparatus is described for exposing small animals to high 
specific activity elemental mercury vapor. The vapor is generated 
. of mercury chloride labelled with the **Hg isotope. 

vapor is carried by a constant stream of air into the exposure 
chamber. The method has been used to expose rats or mice to 
constant air concentrations of mercury vapor in the range from 
0.008 to 0.32 mg/m*. The specific activity of the mercuric chloride 
used in the study was approximately 1.8 mCi/mgHg. This is suffi- 
ciently high to allow measurement of tissue deposition of mercury 
after an exposure period of only 30 minutes. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


8123 (BNWL-tr—200) Influence of high-tension line on 
honeybee colonies (Apis mellifica L.). Wellenstein, G. Translated 
a Angew. Entomol.; 74: No. 1, 86-94( 1973). 19p. Dep. NTIS 
Nectar- and pollen-rich plants are very often found in forest 
clearings through which high-tension cables run. Hives of honey 
bees were placed under high-tension lines and control groups were 
placed in the same biotope, 60 to 800 m away from the test 
. In the summer of 1964 and 1969 two experiments lasting 
5 and 48 days respectively were carried out near Freiburg in 
Breisgau. Each year environmental conditions and the condition of 
the bees were different. The activity and the irritability of the bees 
in the area of the high-tension lines were significantly higher. In 
weather and in pollen- and nectar-rich locations the electri- 
cally-induced hyperactivity usually yielded positive results (1964): 
The test bees under 110,000-volt lines collected twice as much 
nectar as the control bees but showed a loss in gross weight. In the 
cool and rainy summer of 1969, bees under 220,000-volt lines 
showed an abnormally increased irritability and a pathologically 
strong inclination to swarm. It is highly probable that the concen- 
tration of the negative ions in the air, the strength of the elec- 
tromagnetic field, and the weather explain the differences in the 
behavior between the bees of the test and control colonies. It is 
therefore suggested that bees which are often transferred from one 
feeding area to another not be placed under high-tension wires, 
ome rather at a distance of 50 to 100 m from the intense electrical 
ield. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 6549 


8124 (ANL—76-30) Plutonium safety training course. Moe, 
H.J. (Argonne National Lab., Ill. (USA)). Mar 1976. Contract W- 
31-109-ENG-38. 82p. Dep. NTIS $5.00. 

This course seeks to achieve two objectives: to provide ini- 
tial safety training for people just beginning work with plutonium, 
and to serve as a review and reference source for those already en- 
gaged in such work. Numerous references have been included to 
provide information sources for those wishing to pursue certain 
topics more fully. The first part of the course content deals with 
the — safety h used in dealing with hazardous materi- 
als. Following is a discussion of the four p ies of plutonium 
that lead to potential : fadioactivity, toxicity, nuclear pro- 

tties, and spontaneous ignition. Next, the various hazards arising 
these properties are treated. The relative hazards of both in- 
ternal and external radiation sources are discussed, as well as the 
specific hazards when BD gay is the source. Similarly, the 
general hazards involved in a criticality, fire, or explosion are 
treated. Comments are made concerning the specific hazards when 
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pa is involved. A brief summary comparison between the 
of the transplutonium nuclides relative to ™*Pu follows. 
The final portion deals with control procedures with respect to 
contamination, internal and external exposure, nuclear safety, and 
fire protection. The philosophy and approach to emergency 
planning are also discussed. 


8125 (REG/G—10.5(9-76)) Guide for the tion of 
plications for Type A licenses of broad scope for uct materi- 
al. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Standards Development). Sep 1976. 8p. NUREG. 

This Pg describes the type and extent of information 
needed by NRC staff to evaluate an application for a Type A 
specific license of broad scope for byproduct material (reactor- 
— radionuclides). This type of license is provided for under 

itle 10, Code of Federal Regulations, Part 33, ’’Specific Licenses 
of Broad Scope for Byproduct Material.’ The Type A specific 
license of broad scope is intended to accommodate those institu- 
tions involved in an extensive radioactive material program where 
the demand is great for a variety of radionuclides for many uses. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 7758, 7998 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 7302 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 6633, 8002 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 6815 


8126 (SAND—76-5548) Processes occu in shock wave 

compression of rocks and minerals. Grady, D.E. (Sandia Labs., Al- 

er. N.Mex. (USA)). 1976. 81p. (CONF-760716—3). Dep. 
S $5.00. 


From Seminar on high pressure research applications in 
geophysics; Honolulu, Hawaii, United States of America (USA) (6 
ul 1976). 


Shock wave studies on rocks and minerals have contributed 
significantly to current understanding of the earth’s interior and 
have the potential of providing further high pressure physical pro- 
perties such as transport and higher order thermodynamic proper- 
ties. Because of this potential, it is important to have a detailed un- 
derstanding of the physical state achieved by shock compression. 
With recent advances in time-resolved shock wave instrumentation 
and improved methods for analyzing continuous stress wave infor- 
mation, a clearer picture is emerging of the processes of yielding 
and phase transformation occurring during the shock compression. 
The present report will review recent advances in time-resolved 
shock wave instrumentation which are currently being used in the 
study of rocks and minerals and describe the analysis techniques 
which have been developed to relate shock waves profiles to the 
thermomechanical processes occurring during shock compression. 
Evidence for complicating features resulting from yielding in sil- 
icates and oxides is reviewed and a physical model for phase trans- 
formation and deformation in rocks and minerals is discussed. New 
supporting data on the shock compression and relief properties of 
periclase and calcite are also presented. 
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8127 Physics and our world: a symposium in honor of Victor 
conference 


F. Weisskopf. AIP held at Cambridge, Mas- 
sachusetts, October 17—18, 1974. Huang, K. (ed.). New York; 
American Institute of Physics (1976). 172p. (CONF-7410163—). 
From Symposium on — and our world; Cambridge, 
Massachusetts, United States of America (USA) (17 Oct 1974). 
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The papers were presented. A separate abstract was 
P' for each of 5 papers. The remaining 5 papers are not 
within the scope of ERA. (LCL) 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 8367 


8128 Angular variations in the freq spectrum of the 
cosmic radio background declination WsOdegree 30’. Belyaev, 
P.P.; Getmantsev, G.G.; Tarasov, A.F.; Tokarev, Y.V. (Gor’kii 
rea oe Institute). Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 
155-158(Mar 1976). 

Absolute measurements are reported for the effective sky 
temperature at frequencies of 79 and 115 MHz with Sdegree.4 x 
——* angular resolution along the declination circle 
5=S0degree 30° for right ascensions a=02/sup h/—22/sup h/. The 
influence of the radio opacity and the thermal radiation of the in- 
terstellar medium upon the measured angular variations in the 
total cosmic radio-emission spectrum is considered. The mean 
value of the spectral index By of nonthermal galactic radio sources 
varies along 5=SOdegree 30’ within the range 2.48-2.52 (the error 
of measurement is +- 0.1 for By and +- 0.08 for the angular varia- 
tions in B,) except in the direction of the local radio arm 
(a=20/sup h/—21/sup h/), where By may drop to lower values. In 
the interval a=17/sup h/—20/sup h/, where the beam path ap- 
a the trace of Loop III. By is found to decrease toward 

igher a. (AIP) 


8129 Radio emission of the interstellar medium at 
F3idegree.2 and 3idegree.9. Ariskin, V.I. (Lebedev Physics In- 
stitute, USSR Academy of Sciences, Moscow). Sov. Astron. AJ 
(Engl. Transl.); 20: No. 2, 158-161(Mar 1976). 

The basic physical parameters of the interstellar medium in 
the galactic plane at longitudes I/sup II/—3ldegree.2 and 
3ldegree.9 is investigated on the basis of continuum observations 
at A=8.2 mm with the RT-22 radio telescope of the Lebedev 
Physics Institute, as well as other observations of the continuum at 


— wavelengths and of the hydrogen radio recombination lines. 
(AIP) 


8130 Fission-track ages of four meteorites. Carver, E.A.; An- 
ders, E. (Chicago Univ., Ill. (USA). Enrico Fermi Inst.). Geochim. 
Cosmochim. Acta; 40: No. 4, 467-477(Apr 1976). 

A method for selective annealing of cosmic-ray tracks has 
been developed, permitting determination of fission-track ages in 
the presence of a large background of cosmic-ray tracks. The 
mesosiderite Bondoc contains 41 fission tracks/cm?, of which 
about 75% are due to neutron-induced fission of U** during 
cosmic-ray exposure. Its net fission-track age is 140 +- 40 =. 
nearly identical to its cosmic-ray exposure age of 150 Myr. The 
mesosiderite Mincy has a fission-track age of 1500 +- 400 Myr. 
Nakhla (nakhlite) contains an excess of apparent fission aaah. 
which may be either genuine fission tracks om Pu** or etch pits 
mimicking fission tracks in length, thermal stability, random orien- 
tation, and other characteristics. On the assumption that they are 
fission tracks, the Pu?“*/U?** ratio at the onset of track retention in 
Nakhla was (3.1 +- 1.3) x 107%, nearly an order of magnitude 
lower than the initial solar system ratio. This may reflect a chemi- 
cal fractionation of Pu and U, or a late impact or magmatic event. 
Different minerals of the Washougal howardite have different 
Pu*“*/U38 ratios, from (24 +- 7) x 10-3 to (2.3 +- 0.7) x 107%. 
This may imply a succession of impacts over a period of time. Ad- 
ditionally, Pu and U may have been chemically fractionated from 
each other in this meteorite. Shocked meteorites show no con- 
sistent pattern in the retentivity of fission tracks and of fissiogenic 
or radiogenic noble gases. Some meteorites, e.g. Bondoc, Serra de 
Mage, and Mincy, retain gases more completely than tracks; others 
e.g. Nakhla and Allende, retain them less completely. Uranium was 
determined in feldspar and/or pyroxene from 19 Ca-rich achon- 
drites and mesosiderites. For most, only upper limits of 0.01 to 
0.03 ppb were obtained. A ntly the uranium in_ these 
meteorites resides almost exclusively in minor phases, as in ter- 
restrial and lunar rocks. 


STARS 


8131 (LBL—3639) Measurement of the masses of the neutron 

star, Her X-1, and its binary companion, HZ Her, as derived from 

Xl bins. aoe anaes a -to-optical coated aieeies 
- system x ra 

and transmission mechanisms. Middleditch, J. (California Univ., 

Berkeley (USA). Lawrence Berkeley Lab.). Oct 1975. Contract 

W-7405-ENG-48. 348p. Dep. NTIS $10.00. 
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Thesis. 

Intermittent optical pulsations at the 0.1—0.3 percent level 
have been detected from this binary system in over 500 hours of 
optical observations. These pulsations are Va wage only for well 
defined values of the 1.7-day (binary) and 35-day phases. Positions 
of the pulsation-emitting regions, projected onto the orbital plane, 
have been measured po three distinct regions have been resolved. 
A simple model is put forth which accounts for the observed bi- 
nary behavior, which gives a direct determination of the mass 
ratio, M/sub HZ Her//M/sub Her X-1/ = 1.69 +- 0.05, and which 
establishes that the spin of the pulsar is pees. Additionally it is 
shown that HZ Her fills its critical Roche lobe. Using the above, 
the known x ray eclipse duration, and the mass function, the or- 
bital inclination is calculated to be i = 85° +- 5° and the masses to 
be M/sub Her X-1/ = 1.28 +- 0.08 M/sub solar/ and M/sub HZ 
Her/ = 2.16 +- 0.07 M/sub solar/. Constraints on the physical 
parameters of the accretion stream and disk are derived from the 
data. The nature of the 35-day modulation of the data is discussed 
in relation to various models. 


8132 Dust in stellar atmospheres. Salpeter, E.E. (Cornell 
Univ., Ithaca, NY). pp 47-57 of In Dusty Universe. Field, G.B.; 
Cameron, A.G.W. (eds.). New York; Neale Watson Academic 
Publications, Inc. (1975). 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

Nucleation theory, developed for liquid-droplet growth, is 
reviewed. Difficulties in the growth of crystals held together by 
valence forces are pointed out. The rate of mass loss is estimated 
for dust grains in cool stellar atmospheres as a function of lu- 
minosity. For intermediate values of the luminosity, only a few 
high-ejection-velocity dust grains are ejected from the atmosphere. 


8133 Relativistic irregularity in the rotation of a pulsar mov- 
ing in an elli orbit. Zel'dovich, Y.B.; Shakura, N.I. (Institute of 
Applied Mathematics, USSR Academy of Sciences, Moscow). Sov. 
Astron. Lett. (Engl. Transl.); 1: No. 6, 222-223(Nov 1975). 

An estimate is given for small periodic changes in the ob- 
served rotation period of a pulsar in a binary system, as caused by 
gravimagnetic interaction with the companion star traveling in an 
elongated elliptic orbit. (AIP) 


The long-period x-ray pulsar 3U 0900—40 as a neutron 
star with an abnormally strong magnetic field. Shakura, N.I. 
(Shternberg Astronomical Institute, Moscow). Sov. Astron. Lett. 
(Engl. Transl.); 1: No. 6, 223-226(Nov 1975). 
The observed pulsation period of the binary x-ray source 3U 
0900—40 can only be explained if the neutron star has a mag- 
netic-field strength H=10'*—10" G. (AIP) 


8135 Possible observational tests for some aspects of binary- 
star evolution theory. Kraicheva, Z.T. (Astronomical Council, 
USSR Academy of Sciences, Moscow). Sov. Astron. Lett. (Engl. 
Transl.); 1: No. 6, 227-228(Nov 1975). 

The evolution of massive close binary systems is calculated 
by applying the Schwarzschild convective-stability criterion in the 
zone of variable molecular weight. A comparison with calculations 
based on the Ledoux criterion indicates opportunities for testing 
the two criteria observationally. (AIP) 


8136 The nature of the ‘‘runaway’’ stars. Shklovskii, 1.S. 
(Institute for Space Research, USSR Academy of Sciences, 
— Sov. Astron. Lett. (Engl. Transl.); 2: No. 1, 46-49(Jan 
1976). 

Runaway stars might be close binary systems whose invisible 
components are neutron stars or black holes. (AIP) 


8137 A modified Rickett ram. ', A.V.; Shishov, 
V.I. (Lebedev Physics Institute, USSR Academy of Sciences, 
- Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 163-164(Mar 
1 ). 

An analysis is made of the statistical relation between the 
characteristic + y scale Af of pulsar scintillations and the 
parameter A*(DM)?, where A is the wavelength and DM is the 
dispersion measure. (AIP) 


8138 Interpretation of eclipses at emission-line frequencies in 
Wolf-Rayet binaries. Khaliullin, K.F.; Cherepashchuk, A.M. 
(Shternberg Astronomical Institute, Moscow). Sov. Astron. AJ 
(Engl. Transl.); 20: No. 2, 186-192(Mar 1976). 

A method is developed for interpreting eclipses observed at 
the frequencies of emission lines in bi systems containing WR 
components. The anisotropy of the selective-absorption ient 
in the WR envelope is taken into account. The spatial structure of 
the WR envelope can be investigated, even the outermost parts. 
From observed intensities of the 44686 He II emission line in the 
V444 Cyg system and the A4653 C II—C IV, N III emission fea- 
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ture in CV Ser, the distribution of the volume selective i 
coefficient in the WR envelope is determined for specified veloci 

fields. The cases of accelerated, uniform, and retarded —os 
are considered. The tion of the 3D level of the He Ii ion in 
the inner layers of a enve undisturbed by the companion 
star is described the law n,/sub D/(r) =3 (r,/r)?, where 
Tg=2.6 R/sub sun/. If r/rg=3, n3/sub D/=150 cm~*. The ratio n/sub 
e//n3/sub D/=4 x 10° in the WR envelope, depending little on the 
distance r. This method uniquely determines both the spatial struc- 
ture and the velocity field of the WR envelope from an analysis of 
the intensities and profiles of emission lines during selective at- 
rate) ric eclipses when the WR envelope occults the companion. 


8139 Polarized radiation from stars with a nonuniform sur- 

tness distribution. Gnedin, Y.N.; Silant’ev, N.A. (A. F. 
loffe Physicotechnical Institute, USSR Academy of Sciences). Sov. 
Astron. AJ (Engl. Transl.); 20: No. 2, 192-197(Mar 1976). 

_ Equations for the degree of linear polarization of stellar 
radiation are derived under general assumptions regarding the sur- 
face-brightness distribution. The polarization is evaluated for the 
cases of accretion by a compact star with a strong magnetic field, 
the optical component of a binary system containing an x-ray 
source, and magnetic and rapidly rotating stars. A qualitative ex- 
— is given for the polarization effects observed in R CrB. 


8140 Cooling of white dwarfs with masses above the Chan- 
drasekhar limit. Adzhyan, G.S. (Erevan University). Sov. Astron. 
AJ (Engl. Transl.); 20: No. 2, 197-198(Mar 1976). 

The time evolution of hot white dwarfs whose mass exceeds 
the Chandrasekhar limit is considered. For both static and 
uniformly rotating configurations the lifetime depends strongly on 
the mass of the star. (AIP) 


8141 Gravitational collapse of a cold white dwarf. Voropinov, 
A.L.; Podurets, M.A. Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 
198-200( Mar 1976). 

Numerical integration of the equations of the general theory 
of relativity is performed to describe the motion of the matter of a 
cold white dwarf following its loss of hydrodynamic stability. It is 
shown that the final result is sensitive to the asymptotic properties 
of the equation of state of the matter at high densities: For an ul- 
trarelativistic gas with e=3p the star passes into relativistic col- 
lapse, while with an extremely hard equation of state with e=p a 
neutron star is formed. (AIP) 


8142 Spectrophotometry of CH, and R-type carbon 
stars. Gow, C.E. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87544). Astron. J.; 81: No. 
11, 993-999(Nov 1976). 

Observations of 35 barium, CH, R, and hydrogen-deficient 
carbon stars, along with ten comparison K giants, have been made 
with the Indiana rapid trum scanner and the Indiana SIT 
vidicon spectrometer. @ scanner observations cover a 
wavelength range of 3300—7000 A at 30-A resolution, while the 
SIT vidicon observations cover a wavelength range of 3800—5000 
A at 2.5-A resolution. The data have been used to form molecular 
indices for a quantitative measurement of the strength of molecu- 
lar features appearing in this region of the spectrum, and to com- 
pare the spectral energy distribution of c nm and oxygen stars 
over the entire observed wavelength range. We find the C, Swan 
index correlated strongly with both the strength of an unidentified 
feature centered near 4000 A, and the barium-to-hydrogen ratio. 
A detailed comparison of the spectral energy distribution of the 
barium stars with normal K giants shows that this unidentified ab- 

ion feature consists of two shallows depressions, one at 4000 
A and another at 4325 A. (AIP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
REFER ALSO TO CITATION(S) 7685, 8128 


8143 Influence of induced on the radio 
flares of the x-ray source Cygnus X-3. Popov, M.V. (Institute for 
Space Research, USSR Academy of Sciences, Moscow). Sov. As- 
tron. Lett. (Engl. Transl.); 1: No. 6, 239-243(Nov 1975). 

The distinctive radio spectrum observed during the 
tember 2—10, 1972, flare of Cyg X-3 is interpreted as —_ 
evidence for induced Compton scattering by thermal e 
confined within the radio-emission region. Estimates of 2 x 10* 
cm~ for the electron density and 10*degreeK for the electron tem- 
perature are obtained for an adiabatic model of an expanding elec- 
tron cloud with synchrotron radiation. (AIP) 


8144 Sporadic narrow-band pulsar radio emission. Zlobin, 
V.N.; Udal’tsov, V.A. (Lebedev Physics Institute, USSR Academy 


Sciences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 2: No. 1, 


of Sci i 
10-12(Jan 1976). 

The PSR 0809+74 and 1133+16 exhibit sporadic 
narrow- radio emission similar to that observed previous! by 
the authors in PSR 0950+08, 0329+54, 0834+06, and 191942 ‘ 
This emission regularly accompanies the intense radiation of PSR 
0950. A ly and uneven radio spectrum is found to be typi 
cal of pulsars. The effect can be explained by Smith's hypothesis 
of coherent emission by electron beams at their gyrofrequency in a 
magnetic field. (AIP) 


8145 A spot of linearly polarized galactic radio emis- 
sion at A=1 By es A.M.; fue, L.V.; Razin, V.A. (Gor’kii 
pena oe Institute). Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 
162-163(Mar 1976). 

A region has been discovered with an enhanced brightness 
temperature of linearly polarized galactic radio emission at 290- 
MHz frequency (ie=1.03 m). At the center of the region (a=4/su 
h/30/sup m/, Qdegree 30’), T/sub pol/=14degree +- Odegree. 
K. This " " region appears to be symmetrical with an an- 
gular size at the half-temperature level of 9degree in declination 
and 1/sup h/20/sup m/ in right ascension. In the neighborhood of 
the region T/sub pol/=2degreeK, on the average. The observations 
were made with a 12-m radio telescope having a Sdegree45’ x 
SdegreeS0’ beam. (AIP) 


8146 Depolarization of electromagnetic waves in turbulent 

cosmic plasma. Gavrilenko, V.G.; Stepanov, N.S. (Gor’kii Universi- 

ae Astron. AJ (Engl. Transl.); 20: No. 2, 165-167(Mar 
). 


The depolarization caused by vortical motion as radio waves 
are propagated through cosmic plasma is discussed. A general ex- 
pression is derived relating the variance of the polarization angle 
to the -time trum of the velocity field, and estimates are 
obtai for several models of this spectrum. (AIP) 


8147 Detection of an extreme-ultraviolet source in the 
southern sky. Henry, P.; Bowyer, S.; Rapley, C.G.; Culhane, J.L. 
(Center for Astrophysics, Harvard College Observatory). As- 
trophys. J., Lett.; 209: No. 1, L29-L33(1 Oct 1976). 

We have conducted a survey with a broad-band photometer 
with a peak response at 90 A of the 3700 square degrees around 
the South Equatorial Pole. One source was detected at about the 
same intensity as HZ 43. An extrapolation of the results implies 
that there are about 10 extreme-ultraviolet objects over the whole 
sky which are as bright as HZ 43. We briefly discuss the = - 
tions of these results on theories of white dwarf evolution. (AIP) 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 8168 


8148 Quasilinear relaxation of electron streams in the solar- 
wind plasma. Zaitsev, V.V.; Rapoport, V.O. (Gor’kii Radiophysics 
Institute). Sov. Astron. Lett. (Engl. Transl.); 1: No. 6, 229- 
238(Nov 1975). 

Recent space-probe measurements of solar fast-electron 
streams are analyzed. These data imply that the scatter-free com- 
ponent of the electron stream, which excites Langmuir oscillations 
in = solar-wind plasma, is subject to strong quasilinear relaxation. 
(AIP) 


8149 Directivity of solar-flare x rays. Kovrizhnykh, O.M.; 
Savenko, 1.A.; Chupova, L.M. (Institute of Nuclear Physics, 
Moscow University). Sov. Astron. Lett. (Engl. Transl.); 1: No. 6, 
244-246(Nov 1975). 

An analysis is made of the frequency with which x-rays 
bursts were recorded and their mean intensity as functions of 
heliographic longitude during the 1970—1973 period. The nonu- 
niformity in the observed distribution is interpreted as evidence for 
ani in the nonthermal component of the x-ray emission 
from flares. (AIP) 


8150 Solar neutrinos: a_ scientific Bahcall, J.N. 
(Institute for Advanced Study, Princeton, N.J. (USA)); Davis, R. 
Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). Phys. Bl.; 
31: No. 12, 609-615(Dec 1975). 

1 fig.; 2 tabs.; 14 refs. 

The present state of the solar neutrino experiments is given. 
After a description of the neutrino reaction on “Cl the mea- 
sured solar neutrino flux for energies higher than 0.81 MeV the 
possible reasons for the discrepancy between theory and experi- 
ment are discussed. New neutrino reactions for lower th 
energies are given. 

8151 Current-sheet parameters and a thermal trigger for 
solar flares. Syrovatskii, S.1. (Lebedev Physics Institute, USSR 
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Academy of Sciences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 
2: No. 1, 13-14(Jan 1976). 

Parameters describing a quasisteady current sheet in the 
solar atmosphere are expressed in terms of the ambient plasma 
density, the external electric-field strength, and the magnetic-field 
gradient near the null line in the field. The conditions are 
established whereby the quasisteady regime will be violated, an 
event that may be identified with the onset of the eruptive phase 
of a flare. (AIP) 


8152 Thermodynamics of a magnetic rope. Solov’ev, A.A. 
(Central Astronomical Observatory, USSR Academy of Sciences, 
gee Sov. Astron. Lett. (Engi. Transl.); 2: No. 1, 15-31(Jan 
1976). 

An isolated magnetic rope, a filamentary structure on the 
sun, is described by a thermodynamic approach. Equilibrium con- 
ditions are established for the rope, as well as the chemical poten- 
tials y/sub phi/’, y/sub z/’ of its ‘’magnetic phase’’ for the 
azimuthal longitudinal field components, respectively. The poten- 
tial p/sub i is independent of the rope size, but p/sub 
X/'proportionala/L, being smaiier for long and thin ropes. Ac- 
cordingly, if the azimuthal flux is the same, less energy will be con- 
sumed in generating (or twisting) a thin (a=10’ cm) magnetic 
rope than a thick one. (AIP) 


8153 1 oe emission in gasdynamic models of solar flares. 
Kostyuk, N.D. (P. K. Shternberg State Astronomical Institute). 
Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 206-210(Mar 1976). 
Hydrogen emission in Ly a, Ly B, and Ha is studied on the 
basis of the simultaneous i he the f solution of the steady-state 
equations and the equations of transfer in lines and the Lyman 
continuum for a three-level hydrogen atom by the parametric 
method with the known depth distribution of density, temperature, 
ionization, and velocity of the gas of the flare region heated by a 
stream of accelerated electrons; the distribution is obtained 
through the solution of the gasdynamic equation [N. D. Kostyuk 
and S. B. Pikel’ner, Astron. Zh. 51, 1004 (1974); N. D. Kostyuk, 
Astron. Zh. 52, 751 (1975)]. The parameters characterizing the 
physical conditions in the region of H/sub b/ excitation correspond 
to the observed values. The theoretical H/sub b/ profiles have the 
characteristic properties of the observed profiles (self-reversal, 
asymmetry, line width). The appearance of asymmetry is con- 
nected with the sign of the velocity gradient in the region where 
the intensity of the central part of the line is formed. The typical 
form of the profile is obtained through the averaging of profiles 
arising in regions heated by a stream of electrons of a single t 
over a certain region of space with allowance for the ible 
nonuniformity of the electron beam. The radiation yield in Ly a 
and Ly 8 is substantial in the surface layers of the flare. Emission 
in H/sub b/ is concentrated in a narrow layer behind the shock 
wave front (the white-light emission also arises here upon heating 
by electron streams with a hard spectrum) and is distributed over a 
—— region after the passage of the wave. Refinement of the 
jation losses in lines and beyond the series limits requires the 
inclusion of higher hydrogen levels in the general system of calcu- 
lations. (AIP) 


8154 Model concepts of the source of x-ray radiation of flares. 
Korchak, A.A. (Institute of Terrestrial Magnetism, the Ionosphere, 
and Radio-Wave pvauagenee). Sov. Astron. AJ (Engl. Transl.); 20: 
No. 2, 211-214(Mar 1976). 

Models of thick and thin targets are analyzed. It is shown 
that the total number of electrons N/sub e/, their flux F, energy 
W/sub e/, and other values determined with the help of these 
models can differ from the actual values by more than an order of 
magnitude because of the impossibility of determining the cutoff 
E, of the electron spectrum. Tho depueationse between the values 


=e to the source and to the emitting region is analyzed. 
) 


( 


8155 Fast-drifting solar radio bursts with short decay times. 
Gerasimova, N.N.; Gordon, I.M. (Institute of Radiophysics and 
Electronics, Academy of Sciences of the Ukrainian SSR, 
Khar’kov). Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 217- 
221(Mar 1976). 

An analysis of data on radar probing of the sun has revealed 
the presence in the corona of zones of rapid acceleration and heat- 
ing of the solar wind (ZAH). The question of what properties the 
type III bursts excited in the ZAH should possess is studied. On the 
basis of a numerical solution of equations characterizing the evolu- 
tion of the spectrum of Langmuir waves excited by an electron 
beam in a nonuniform nonisothermal plasma it is shown that in ad- 
dition to the anomalously fast frequency drift these bursts should 
be distinguished by an anomalously short duration, determined by 
Landau damping. The hypothesis is advanced that pulsating struc- 
tures or groups of spikes, which are particularly connected with 
type III bursts appearing at lower frequencies, are excited in the 
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ZAH. The presence of fast-drifting and fast-decaying bursts with 
reverse drift gives reason to assume that processes of induced scat- 
tering of plasmons on thermal ions prove to be ineffective, 
Prec * the condition T/sub e/>T/sub i/ is satisfied in 


8156 Latitudinal zonality, movement of material, and the ac- 
tivity cycle on the sun. Kozhevnikov, N.I. (P. K. Shternberg State 
Astronomical Institute). Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 
222-227(Mar 1976). 

The distribution by heliographic latitude of the velocities of 
sunspot group movement and of a number of activity parameters is 
analyzed in the article. It is found that these parameters and the 
velocity distribution correlate with each other for average-lived 
sunspot groups. It is shown that the velocity of sunspot group 
movement varies with the phase of the activity cycle. (AIP) 


8157 A Ae re dynamo model of the solar 
cycle. Ivanova, T.S.; Ruzmaikin, A.A. (Institute of Applied Mathe- 
matics, USSR Academy of Sciences). Sov. Astron. AJ (Engl. 
Transl.); 20: No. 2, 227-234(Mar 1976). 

A numerical study is made of a hydromagnetic dynamo 
model of the cyclic process in the convective zone of the sun, in 
which differential rotation and gyrotropic turbulent-convective mo- 
tions play the main role. The difference method employed for the 
numerical solution of the basic equations of magnetic field genera- 
tion permits the direct solution of the system of nonsteady equa- 
tions in partial derivatives without reducing it to an eigenvalue 
problem. The principal results are the following: 1) An oscillatory 
solution is found in a quadrupole mode; 2) it is shown that the 
jump in conductivity at the boundary between the convective zone 
and the radiant core and the diamagnetism (very-much-less- 
thanl) of the convective zone have an important effect on the 
period of the oscillations and the critical dynamo number. In par- 
ticular, the diamagnetic effect can strongly increase the period of 
the oscillations. (AIP) 


GALAXIES 
REFER ALSO TO CITATION(S) 8132, 8146 


Expected distribution of the ‘‘hidden’’ mass in rich 
clusters of Bobrova, N.A.; Ozernoi, L.M. (Lebedev 
Physics Institute, USSR Academy of Sciences, Moscow). Sov. As- 
tron. Lett. (Engl. Transl.); 1: No. 6, 217-221(Nov 1975). 

The expected distribution of hidden mass required to stabil- 
ize a spherically symmetric galaxy cluster is determined from the 
distribution of visible galaxies, with the Coma cluster as an exam- 
ple. Calculations are made for two cases: hidden mass confined to 
massive halos around the galaxies, or dispersed over the intergalac- 
tic space within the cluster. In both cases the distribution of the 
hidden mass may differ considerbly from that of the visible galax- 
ies. Future x-ray observations of the structure of the hot gas in 
clusters could decide between the two alternatives for the site of 
the hidden mass. (AIP) 


Publications, Inc. (1975). 330p. 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

The general objective of the symposium was to survey the 
properties of interstellar and interplanetary dust and to explore 
possible cosmogonic relationships between the two. Separate ab- 
stracts of the 13 symposium papers were prepared for the data 
base. (GHT) 


8160 Role of dust in cosmogony. Cameron, A.G.W. (Harvard 
Coll. Observatory, Cambridge, MA). pp 1-31 of In Dusty Universe. 
Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale Watson 
Academic Publications, Inc. (1975). 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

A discussion is given of the production of interstellar grain 
cores from stellar material, the gain and loss of grain mantles in in- 
terstellar space, chemical transformations in these grains when 
they become part of the primitive solar nebula, and the identifica- 
tion of these grains with interplanetary dust derived from comets 
and with the matrix material in meteorites. Thus, this paper 
proposes a common cosmogonic framework relating studies of in- 
terstellar and interplanetary grains. 
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8161 Chemistry of solar material. Barshay, S.S.; Lewis, J.S. 
(Massachusetts Inst. of Tech., Cambridge). pp 33-46 of In Dusty 
Universe. Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale 
Watson Academic Publications, Inc. (1975). 

From Dust niverse ra, re Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

The calculated chemical compositions of the gaseous and 
condensed phases in the primitive solar nebula are presented for 
both equilibrium and disequilibrium condensation. The implica- 
tions for the compositions of individual solar-system bodies will be 
briefly discussed. Condensation from an otherwise solar-composi- 
tion gas in which carbon is more abundant than oxygen is men- 


8162 Circumstellar dust. Woolf, N.J. (Univ. of Minnesota, 
Minneapolis). pp 59-87 of In Dusty Universe. Field, G.B.; 
Cameron, A.G.W. (eds.). New York; Neale Watson Academic 
Publications, Inc. (1975). 

From Dus Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

The infrared spectral features of circumstellar solid matter 
are described. An attempt is made to identify the particles and to 
predict their sizes. 


8163 Com of interstellar dust. Field, G.B. (Harvard 
Coll. Observatory, Cambridge). pp 89-112 of In Dusty Universe. 
Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale Watson 
Academic Publications, Inc. (1975). 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

Direct evidence that interstellar dust is com partly of 
silicates, graphite, and water ice is reviewed. Indirect evidence, 
from recent studies of the chemical composition of interstellar gas, 
is assessed in terms of two possible models for the formation of the 
dust: condensation under thermal-equilibrium conditions and 
accretion under nonequilibrium conditions. It is concluded that 
probably the more refractory elements condense under equilibrium 
conditions and that probably the more volatile ones condense 
under nonequilibrium conditions. Equilibrium condensation may 
occur either in stellar atmospheres or in circumstellar nebulae, but 
arguments from stellar evolution favor the latter. If this is correct, 
all but a tiny fraction of the present interstellar medium has at 
least once been involved in circumstellar nebulae. This is con- 
— with the hypothesis that planetary systems are common- 
place. 


8164 Interaction of and dust in the interstellar medium. 
Watson, W.D. (Univ. of Illinois, Urbana). pp 113-129 of In Dusty 
Universe. Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale 
Watson Academic Publications, Inc. (1975). 

From Dusty Universe anapeaiom: Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

ee processes involved in the interaction of interstellar 
gas and dust are discussed. It is still not understood whether parti- 
cles heavier than helium can be returned to the gas when they hit 
grain surfaces. Ejection by ultraviolet radiation seems to be the 
most likely — Interpretation of observations of the H, 
molecule by the Copernicus satellite indicates that H, is formed in 

in surfaces at a rate that is in semiquantitative agreement with 
retical predictions. 
8165 Effects of particle shape on volume and mass estimates 
of interstellar grains. Greenberg, J.M. (State Univ. of New York, 
Albany); Hong, S.S. pp 131-153 of In Dusty Universe. Field, G.B.; 
Cameron, AGW. (eds.). New York; Neale Watson Academic 
Publications, Inc. (1975). 

From D Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

Mass estimates of interstellar grain materials based on visual 
extinction characteristics are shown to be insensitive to shape and, 
so long as the wavelength dependence of extinction is defined well 
into the infrared, they are also insensitive to size distribution. 
Spheroidal particles are treated by an approximate analytical 
method. Spheres and cylinders (core mantle as well as homogene- 
ous) are treated by exact methods. 


8166 Interstellar grains as pinwheels. Purcell, E.M. (Harvard 
Univ., Cambridge). pp 155-167 of In Dusty Universe. Field, G.B.; 
Cameron, A.G.W. (eds.). New York; Neale Watson Academic 
Publications, Inc. (1975). 

F Universe sym 


rom — ium; a Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 
See CONF-7310121—. 
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_ Contrary to the mpunafion usually made in theories of 
oe alignment, the rotati energy of an interstellar grain is 
ikely to be very much greater than 3/2 kT, where T is the gas 
temperature, or the grain temperature, or any other temperature in 
the system. Any more or less permanent a of the grain’s 
surface with t to accommodation coefficient, distribution of 
H-H recombination sites, or photoelectric emissivity will result in 
an unbalanced torque capable of — the grain up to high an- 
gular velocity. Such a grain is, in effect, the rotor of a heat engine. 
An unsymmetrical grain must eventually spin around either its axis 
of greatest inertia or its axis of least inertia. The relative preponde- 
rance of one outcome over the other, when magnetic torques and 
random impulses are taken into account, remains an unsolved 
— about which a conjecture is offered. The consequences 
‘or magnetic alignment may be far-reaching. 


8167 Dust in the solar system. Millman, P.M. (National 
Research Council of Canada, Ottawa). pp 185-209 of In Dusty 
Universe. Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale 
Watson Academic Publications, Inc. (1975). 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

Current knowledge of the particulate material of interplane- 
tary space is reviewed in the mass range from 10-"* to 10° g. 
Where N is the cumulative number of particles counted down to 
mass limit m, the slope of the log N vs. log m curve varies between 
-1.35 and -0.3. For particles less than 1 kg in mass, total flux at 
the earthmoon system is near 10~ g m~* s“' (27 ster) and rises to 
about twice this value in the zone between 2.5 and 3.0 a.u. from 
the sun in the ecliptic plane. The total mass of the interplanetary 
cloud lies between 10" and 10” g, and over half this mass consists 
of particles in the mass range 10-*.5 to 107°. g, with a peak at 

0-* g. The bulk density of the larger particles (greater than | g) 

is low compared to that of the smaller ones (less than 10~* g). 
Most of the larger particles are easily fragmented, originate in 
comets, and are ground to smaller sizes by collisional processes. 
The mean chemical composition may correspond roughly to that 
of carbonaceous chondrites, relativély undifferentiated material 
compared to that of the earth and the moon. Chief areas of uncer- 
tainty are in data interpretation for masses greater than 10* g and 
in the mass range from 10-"* to 10~* g. 


8168 Collections of cosmic dust. Hemenway, C.L. (State 
Univ. of New York, Albany). pp 211-244 of In Dusty Universe. 
Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale Watson 
Academic Publications, Inc. (1975). 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

Some recent results of collection experiments in the upper 
atmosphere by rocket techniques, by balloon collections in the in- 
termediate atmosphere, and by recoverable satellites in near-earth 

are described. Evidence is presented for the existence of 
relatively high and variable fluxes of submicron particles entering 
the atmosphere. These submicron-particle collections are con- 
sistent with implications from zodiacal light studies, provided the 
particles have a solar origin and are drifting outward with a con- 
stant radial velocity. A simple estimate suggests that these parti- 
cles, by virtue of their refractory nature, can survive ejection from 
the sun near sunspots. 


8169 Ion implantation effects in space. Maurette, M. 
(Laboratoire Rene Bernas, Orsay, France). Nucl. Instrum. 
Methods; 132: 579-586(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Cosmic dust grains present in various types of astrophysical 
sites have been exposed to high integrated doses of low energy 
ions (E approximately 1 keV/amu). which produce ultra-thin 
amorphous coatings of radiation damaged material loaded with 
‘saturation’ concentrations of implanted species such as C, N, O 
and H nuclei. These ion implantation effects can be used to tackle 
a wide variety of problems concerning the thermal properties of an 
ancient solar wind and the activity of the Sun, the mass spec- 
trum of the ancient meteorite flux, the ‘sticking’ processes respon- 
sible for the formation of cm-sized ‘gravels’ in the early solar 
nebulae, the synthesis of small molecules in interstellar clouds, and 
a ‘aging’ of cosmic dust grains in galaxies. On the other 

new me have been developed to get information from 
the individual radiation damaged islands registered in silicate tar- 
gets exposed to very low integrated doses o' low energy ions both 
in space and in Earth’s Laboratories. 


8170 Variability of the emission-line spectrum, and physical 
anti Se aie nee 6 & ae SS 
galaxy NGC 1275. Pronik, 1.1. (Crimean Astrophysical Observato- 





840 ERDA ENERGY RESEARCH ABSTRACTS 


, USSR Fro of Sciences). Sov. Astron. AJ (Engl. Transl.); 
20: No. 2, 142-147(Mar 1976). 

The physical conditions in the gaseous envelope of the 
nucleus of the ee galaxy NGC 1275 are discussed. obser- 
vational data used are relative emission-line intensities obtained by 
the author or taken from the literature. The relative intensities of 
the H Il, (O III}, [O II}, (S I], (N II], and [O I] emission lines 
vary with a characteristic time of about half a year. These varia- 
tions may be caused by electron-temperature fluctuations in the 
line emission zones. The evidence indicates that the structure of 
the zones considered has remained essentially unchanged for the 
past 30 years. Physical conditions are shown to be stratified inside 
the classical [O III] and [O II] zones. The temperature does not 
rise concurrently in the portion of the [O III] zone — the 
44363 [O III] line and in the portion emitting the (N,+N,) [O III] 
doublet. (AIP) 


COSMOLOGY 
REFER ALSO TO CITATION(S) 8160, 8714 


8171 Primordial gravitons and possibility of their observation. 
Grishchuk, L.P. (State Astronomic Institute). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 6, 293-296(20 Mar 1976). 

A mechanism for the formation of en isotropic 
gravitation-wave noise is indicated. Certain possibilities of its regis- 
tration are considered and indicate that the corresponding observa- 
tions are promising. (AIP) 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 8130, 8168 


8172 (LA—6289-MS) Triplet transitions of neutral CO in the 
spectra of comets and the abundance of CO, or molecules contain- 
ing the CO group in comets. Biermann, L. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-Eng-36. 8p. 
Dep. NTIS $3.50. 

The high-dispersion spectra of comet Mrkos (1957 V) taken 
at Mt. Palomar by J. L. Greenstein and remeasured by A. Woszc- 
zyk contain many unidentified weak lines. The possibility that 
some of these lines belong to transitions between triplet levels of 
neutral CO molecules is investigated. Their presence would suggest 
excitation related to the dissociative recombination of a parent 
containing the CO group, which is first ionized by solar uv. Of 31 
CO lines (of the Asundi and Triplet systems), 14 are masked b 
known or by questionably identified lines as statistically expected. 
Of the remaining 17, 13 coincide within a few tenths of an Ang- 
strom with an unidentified line and 4 do not. These results are 
contrary to statistical expectations. (Some members of the third 
positive system of CO, which might be present, have not been in- 
cluded in the figures.) Although these figures strongly favor the 
identification pr , the numbers are not large enough to sup- 
port entirely the argument of a small statistical probability (0.2 

rcent) of the observed state. Also, the rotational structure of the 

'O bands for the triplet systems needs further investigation. C. F. 
Lillie’s observations of comet Bennett (1970 II) between 1200 and 
1800 A, especially of the fourth positive system of CO, seem to 
favor a cometary atmosphere characterized by a large relative 
abundance of CO, and/or molecules containing the CO group. A 
model outlined for comet Bennett at 0.8 a.u. seems to be approxi- 
mately consistent with observations. The chemical aspects, how- 
ever, especially need further consideration. New observations, par- 
ticularly of the Cameron bands of CO, are needed to settle the 
questions raised. 


8173 Cometary debris. McCrosky, R.E. (Harvard Coll. Ob- 
servatory, Cambridge, MA). pp 169-184 of In Dusty Universe. 
Field, G.B.; Cameron, A.G.W. (eds.). New York; Neale Watson 
Academic Publications, Inc. (1975). 

From Dus Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. 

Problems of ablation mechanisms of come nuclei are 
discussed in the light of some specific observations of comets and 
meteors. Estimates of the mass in the Geminid meteor stream are 
given. The outbursts of Comet P/Tuttle-Giacobini-Kresak are com- 
ee with those of the more distant comet P/Schwassmann- 

achmann |. A formal solution of heat shock effects in comets 
near perihelion is given as an upper limit of the efficacy of this 
process for cometary disruption. 


8174 Fine-grained structure of chondritic 
J.A. (Center for Astrophysics, Cambridge, MA). 
Dusty Universe. Field, G.B.; Cameron, A.G.W. ( 
Neale Watson Academic Publications, Inc. (1975). 


Wood, 
245-266 of In 
.). New York; 
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From Dus 
sachusetts, United States of America ( 

See CONF-7310121—. 

Type I and II carbonaceous chondrites consist largely of 
fine-grained mixtures of ens of minerals that would be ther- 
modynamically stable in the solar nebula only at relatively low 
temperatures (less than 500°K). These include hydrated Mg sil- 
icates, FesO,, and carbonate and sulfate compounds. Their ag- 
gregate composition is similar to that of solar matter, so far as pro- 
portions of metallic elements are concerned. This low-temperature 
material may have condensed originally as high-temperature 
minerals dispersed in the nebula, after which reaction with the 
cooling nebular gases converted the mineral grains to phases stable 
at lower temperatures; but considerations of crystal morphology 
and mineral chemistry make it seem likely that the currently ob- 
servable low-temperature minerals condensed directly from the 
vapor phase. 


8175 Dust in the solar nebula. Grossman, L. (Univ. of 
Chicago). pp 267-292 of In Dusty Universe. Field, G.B.; Cameron, 
A.G.W. (eds.). New York; Neale Watson Academic Publications, 
Inc. (1975). 

From Dusty Universe symposium; Cambridge, Mas- 
sachusetts, United States of America (USA) (17 Oct 1973). 

See CONF-7310121—. ; 

The chemical and mineralogical features of the white, Ca- 
rich inclusions in Allende and other carbonaceous chondrites are 
strikingly similar to those predicted from thermodynamic models 
for the highest temperature condensates from the solar nebula. 
Many of the physical and chemical properties of the chondritic 
minerals may thus be quite like those of the dust in interstellar re- 
gions. The oxygen isotopic composition of meteoritic condensates 
suggests that ey contain a component of interstellar dust that 
survived the birth of the solar system. 


8176 Circular polarization of the zodiacal light and the struc- 
ture of the inte magnetic field. Dolginov, A.Z.; 
Mitrofanov, I.G. (loffe Technical Physics Institute, USSR Academy 
of Sciences, henieees). Sov. Astron. Lett. (Engl. Transl.); 1: No. 
6, 246-253(Nov 1975). 

An analysis of the observed elongation dependence of the 
percentage circular polarization of the zodiacal light confirms the 
existence of a regular B/sub perpendicular/ component of the in- 
terplanetary field. Its direction and dependence on heliocentric 
distance are determined. (AIP) 


Universe symaesions: Cambridge, Mas- 
SA) (17 Oct 1973). 


8177 Preliminary measurements of the plasma near Venus 
with the Venera 9 satellite. Gringauz, K.I.; Bezrukikh, V.V.; Breus, 
T.K.; Verigin, M.1.; Volkov, G.I; Remizov, A.P.; Sluchenkov, G.F. 
(Institute for Space Research, USSR Academy of Sciences, 
Moscow). Sov. Astron. Lett. (Engl. Transl.); 2: No. 1, 32-45(Jan 
1976). 

The thickness of the bow shock front at Venus is estimated 
from direct plasma measurements. Simultaneous data have been 
obtained for the first time for the electron and ion flux and tem- 
perature on both sides of the shock and for the electron flux and 
energy in the optical shadow of the planet. (AIP) 


8178 Large-scale properties of the cae ager | magnetic 
field. Kovalenko, V.A.; Korzhov, N.P.; Malyshkin, V.N. (Siberian 
Institute of Terrestrial Magnetism, the Ionosphere, and Radio- 
Wave tion, Siberian Branch, USSR Academy of Sciences, 
= v. Astron. AJ (Engl. Transl.); 20: No. 2, 167-169(Mar 
1976). 

The influence of time variations in the solar-wind velocity 
upon the configuration of the interplane magnetic field is 
y acter} Such Tlie may ue ee mecet Benn (=2 days) de- 
partures of the field vector from the spiral direction, the ‘’kink’’ 
configurations, and the decrease in the sector-averaged angle 
defining the interplanetary field direction. (AIP) 


8179 Averaging of the orbital eccentricities of bodies which 

are accumulating into a a. Ziglina, 1.N.; Safronov, V.S. (O. 

Yu. Shmidt Institute of Earth Physics, USSR Academy of 

gaa Sov. Astron. AJ (Engl. Transl.); 20: No. 2, 244-248(Mar 
). 

The averaging of the orbital eccentricities of protoplanetary 
bodies during their accumulation into a planet is studied in the re- 
port. The mathematical expectation of the orbital eccentricity of 
the planetary nucleus in the course of its accumulation, which is 
considered as a random process, is estimated. It is assumed that 
the orbital eccentricities of the protoplanetary bodies were deter- 
mined by gravitational perturbations on the part of the growin; 
planet and that they increased with time. The perturbations of the 
planet during the encounters with the bodies are not taken into ac- 
count. The mass distribution of the protoplanetary bodies is takea 
in the form of an inverse power law. The largest bodies made the 
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principal contribution to the orbital eccentricity of the planet. For 
the three outer planets the calculated eccentricities proved to be 
comparable with the observed values, while for the remaining 

ts they were considerably smaller than the observed eccen- 
tricities. Evidently the orbital eccentricities of the majority of the 
eam are mainly determined not by the process of their accumu- 
ation but by the mutual ——_ perturbations of the planets 
during the entire time of their existence. (AIP) 


ATMOSPHERIC PHYSICS 


8180 (UCRL-Trans—11156) Annual variation in potentiai 
tt of atmospheric electricity. Paramonov, N.A. Translated 
rom Dokl. Akad. Nauk SSSR; 71: No. 1, 39-40(1950). 4p. Dep. 
NTIS $3.50. 
It is found that the maximum in the annual variation of at- 
a electrical potential occurs simultaneously for the entire 
e in winter and the minimum in summer. (JFP) 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 8184 


8181 (LA—6469-MS) Geomagnetic oriented oR oO 
radiation in the ionosphere. Benton, C.U.; Fowles, H.M.; Goen, 
P.K. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. 
Contract W-7405-Eng-36. 6p. Dep. NTIS $3.50. 

Strong bursts of electromagnetic radiation were observed in 
the ionosphere during the Waso rocket Electromagnetic Pulse 
(EMP) experiment. The pulses have a frequency content from 
below 20 MHz to above 76 MHz. They vary in duration between 5 
us and 2 ms and in peak-amplitudes of 2 mV/m to greater than 
200 mV/m. These pulses show a high degree of geomagnetic cor- 
relation and are of unknown origin. 


8182 Neutron measurements at balloon altitudes using 
scintillators and application for gamma ray measurements. Chen, 
C.Y. Durham, NH; Univ. of New Hampshire (1975). 52p. Univer- 
sity Microfilms Order No. 76-1 1,678. 

Thesis (Ph. D.). 

The neutron differential energy spectrum at altitudes from 
4.2 g/cm® to 2.9 g/cm? has been measured by two liquid organic 
cylindrical scintillators (NE213) during a balloon flight at 
Palestine, Texas, lambda = 42°N on June 22, 1973. These detec- 
tors were calibrated at the University of New Hampshire Van de 
Graaff accelerator and at the Michigan State University cyclotron. 
Experimental response functions from calibrations are used to un- 
fold the observed neutron spectrum. The neutron leakage current 
spectrum measured in this flight normalized to sunspot minimum 
at E/sub n/ = 2 MeV is 0.065/sub -0.012//sup +0.14/ 
neutrons/cm?-sec-MeV, and at E/sub n/ = 10 MeV is 3.1 x 
10-*/sub -7.2 x 10-‘*//sup +7.5 x 10-*/ neutrons/cm*-sec-MeV. 
From E/sub n/ = 2 MeV to E/sub n/ = 10 MeV the spectrum can 
be described by a png! law energy spectrum with an index of 
—1.9. From 10 MeV to 75 MeV the spectrum required to fit the 
data must be much flatter. At E/sub n/ = 50 MeV the leakage cur- 
rent is 7.1 x 107*/sub -1.3 x 10-*//sup +2.3 x 10-%/ neutrons/cm?- 
sec-MeV. Between 20 MeV and 50 MeV the neutron leakage cur- 
rent spectrum from the measurement is approximately a factor of 
3 lower than the measurement of White et al. (1972), but about a 
factor of 8 higher than the calculations of Lingenfelter (1963b) at 
50 MeV. A computer program using the Monte Carlo technique to 
unfold the measured gamma ray spectrum was developed and ap- 
plied to the gamma ray data obtained. A proto neutron-gamma 
ray telescope system was also included which incorporated a time 
of flight system between the two detectors and used the double 


——. technique to measure the directional fluxes and energy 


spectra of neutrons and gamma rays. 


8183 Artificial ionization of the ionosphere Fg 
radio waves. Gurevich, A.V.; Milikh, G.M.; Shyu LS. (State 
Radio Research Institute). JETP Lett. (USSR) (Engl. Transl.); 23: 
No. 7, 356-359(5 Apr 1976). 

An increase was observed in the electron density of the 
ae ionosphere under the influence of high-power radio waves. 
(AIP) 


MAGNETOSPHERIC PHENOMENA 


8184 Artificial Pan 5 me 

into the ionosphere the of the earth. Chmyrev 
V.M.; Roldugin, V.K.; Zhulin, 1.A.; Mogilevskii, M.M.; Di, V.L; 
Koshelevskii, V.K.; Bushmarin, V.A.; psy O.M. (Institute of 
Terrestrial Magnetism, lonosphere, and io i 
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USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
23: No. 8, 409-411(20 Apr 1976). 

We observed variations of the fluxes of electrons spilled out 
of the ge and pe ee oscillations of the earth's 
wee eld, stimulated by pulsed signals from a land- based 
VLF transmitter. (AIP) 

8185 of trapped particle motion in a magnetic 
dipole field. Dragt, A.J.; Finn, J.M. (Univ. of Maryland, College 
Park). J. Geophys. Res.; 81: No. 13, 2327-2340(1 May 1976). 

Topological and numerical techniques are used to show that 
the problem of tra char, particle motion in a m i 
dipole field is insoluble. Similar results hold for motion in the 
earth’s magnetic field and are of interest for radiation belt 
ee apree Pedagogical discussion is devoted to the subject of 

ow it can happen that a classical mechanics problem is insoluble 
and in what sense. It is shown that the complete adiabatic mag- 
netic moment series is divergent and that due to the existence of 
homoclinic points the solutions to the equations of motion are too 
complicated to be written in closed form. As a consequence, there 
is currently no rigorous theoretical explanation for the empirical 
success of adiabatic orbit theory, and a completely satisfactory 
mathematical justification will be far from easy. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 8353 


8186 (COO— 2753-30) Atomic physics with highly ionized 
ions. Progress report, 1 March 1976—31 July 1976. (Kansas State 
Univ., Manhattan (USA). Atomic and Nuclear Science Lab.). 
1976. Contract E(11-1)-2753. 13p. Dep. NTIS $3.50. 

A summary is given of experimental and theoretical 
research on atomic roy with highly ionized ions. A list of publi- 
cations is included. (JFP) 


BEAMS AND THEIR REACTIONS 


REFER ALSO TO CITATION(S) 7527, 8286, 8315, 8634, 8638, 
8639, 8640, 8644, 8649, 8655 


8187 (COO— 2326-11) Documentation of the tion of an 
arc-heated hydrogen atom source. Way, K.R.; Yang, S.C.; Stwalley, 
W.C. (lowa Univ., lowa City (USA). Dept. of Chemistry). 11 Feb 
1976. Contract E(11-1)-2326. 17p. Dep. NTIS $3.50. 

A detailed description of the operation is o includin 
establishment of an argon arc, changeover to hydrogen, 
parameters of the hydrogen arc. A table of arc parameters for an 
18 hour period is included. (GHT) 


8188 (RLO— 1388-298) Recoil effects on the impact parame- 
ter dependence of x-ray production in heavy-ion collisions. Burch, 
D.; Taulbjerg, K. (Washington Univ., Seattle (USA). Dept. of 
Physics; Aarhus Univ. (Denmark)). 1975. Contract E(45-1)-1388. 
25p. Dep. NTIS $3.50. 

Inner-shell vacancy production in the target recoil interac- 
tion can distort the observed impact parameter dependence of x- 
ray production in heavy-ion collisions when measured in thin-foil 
targets. Approximate expressions are presented for the energy and 
scattering-angle dependence of the recoil contribution. A numeri- 
cal example is given for Al K x-ray production in Al foils. The 
recoil correction is estimated for L x-ray production in | + Te col- 
lisions and compared with the data of Stein et al.; the unexpected 
rise in the probability they observed at small impact parameters 
could punuttly be accounted for by this mechanism. 


8189 (UCID— 17238) Microwave cross section of an ionized 
channel. Fessenden, T.J.; Skinner, A.L.; Spoerlein, R.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 12 Aug 
1976. Contract W-7405-Eng-48. 27p. Dep. NTIS $4.00. 
Measurements of the microwave cross section of the ionized 
channel created by an intense electron beam propagating in a high 
density gas are reported. Following a brief retical treatment, 
experimental values at normal incidence for back scattered, for- 
ward scattered, and 90° scattered cross section of the beam are re- 
ported at 24 GHz for air and nitrogen at 500 torr pressure. (GHT) 


8190 (UCID—17286) New field equations. Lee, E.P. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 4 
Oct 1976. Contract W-7405-ENG-48;DON-NAONR-11-76. 22p. 
Dep. NTIS $3.50. : 

Field equations solved by the beam pi tion code EM- 
PULSE are presented, including their derivation from the underly- 





842 ERDA ENERGY RESEARCH ABSTRACTS 


ing Maxwell equations. The code treats a highly relativistic 
charged particle beam propagating in a gas—plasma medium 
characterized by scalar conductivity. (JFP) 


8191 (ERDA-tr—150) Negative ion sources. Abroyan, M.A.; 
Golubev, V.P.; Komarov, V.L.; Chemyakin, G.V. 1974. Transla- 
tion of of Istochniki otritsatel’nykh ionov, Leningrad, 1974. 102p. 
Dep. NTIS $5.50. 

The status of research on hydrogen negative ion and heavy 
element sources is examined in this survey. The ranges of applica- 
tion and methods of producing negative ions are examined. Data 
on the production and annihilation cross sections of negative ions 
associated with electron collisions with atoms, molecules and ions, 
and also during single-electron and double-electron charge 
exchange processes, are presented. Known hydrogen negative ion 
sources, based on the production of ions from plasma and utilizing 
charge exchange, and sources of negative heavy ions are reviewed. 


8192 Strong submillimeter radiation from intense relativistic 
electron beams. Granatstein, V.L.; Herndon, M.; Parker, R.K.; 
Schlesinger, S.P. (Naval Research Lab., Washington, DC). [EEE 
po Microwave Theory Tech.; MTT-22: No. 12, 1000-1005(Dec 
1974). 

Radiation from an intense relativistic electron beam at sub- 
millimeter wavelengths has been measured with bandpass and high- 
pass filters. Radiated power approximately 100 kW has been mea- 
sured in the passband 390 to 540 um. The generation of this radia- 
tion depends on giving the electrons a large energy component 
transverse to the magnetic field. Coherent wave generation 
mechanisms which may account for the observed radiation are 
discussed. 


8193 Electron spectrometry. Krause, M.O. (Oak Ridge Na- 
tional Lab., TN). pp 33-81 of In Atomic inner-shell processes. Vol. 
II. Crasemann, B. (ed.). New York; Academic Press, Inc. (1975). 
The potential and capability of electron spectrometry to 
delineate atomic excitation and deexcitation processes are 
discussed. Examples of recent work and developments are 
emphasized, so most of the experiments reviewed were done with 
gaseous samples and involve electrons of energies less than 5 keV. 
This work centers around photoelectron and Auger-electron spec- 
tra, as well as the soft x-ray spectra obtained through the medium 
of photoelectron spectrometry. Experiments involving heavy parti- 
cles, photon and electron excitation are described. Chemical ef- 
fects are considered. 26 figures, | table,165 references. (GHT) 


8194 Characteristic K X-ray production in heavy ion-atom 
collisions in solids. Lennard, W.N.; Mitchell, I.V. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Nucl. Instrum. Methods; 132: 39-42(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Some of the factors influencing the characteristic K X-ray 
yields which result from heavy (Z, approximately 35) ion bom- 
bardment of similar atomic number targets (Z,) are reported. All 
targets are in the form of narrow, shallow distributions implanted 
into solid hosts. At the beam energies used, viz. 2 to 4 MeV, K- 
vacancy production is presumed to arise from a collision sequence, 
the first producing a projectile L-shell vacancy in a projectile-host 
atom encounter and the second, a projectile-target atom en- 
counter, transferring the L-vacancy via transient MO orbitals to 
the K-shell of one of the heavy collision partners. Evidence for a 
two-step process is presented. First, Kr K X-ray excitation func- 
tions measured for Kr** bombardment of Si(Kr) and Be(Kr) tar- 
gets are identical in shape. The different magnitudes are attributed 
to different efficiencies for Kr 2p-shell ionization in Kr-Si and Kr- 
Be collisions. Second, systematic variation of the host material for 
fixed (Z,, Z,.) demonstrates clearly the role of level matching ef- 
fects between the projectile-2p and host-1s energy levels in creat- 
ing projectile 2p-vacancies. 


8195 Study of the structure of axial and planar aligned 
backscattering in vanadium. Abel, F.; Bruneaux, M.; 
Cohen, C. (Paris-7 Univ., 75 (France)); Della Mea, G.; Drigo, 
A.V.; Lo Russo, S.; Mazzoldi, P. (Padua Univ. (Italy)). Nucl. In- 
strum. Methods; 132: 197-199(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The planar to axial transition for channeled 1.8 MeV He* 
ions has been studied. The transition between the planar mode and 
the axial mode appears in a very low narrow angular range. The 
planar spectra were fitted using a stochastic model described previ- 
ously. In order to check the hypothesis that the structure observed 
in axial spectra is of planar origin, the axial spectrum was fitted 
using a linear combination of the spectra obtained for the two 
major planes which intercept along the axis. The fit obtained is 
rather good and leads to the conclusion that the oscillations ob- 
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served in axial spectra can be due to particles non-channeled with 
respect to the axis but sensitive to a planar potential and hence 
having quasi-periodic oscillating trajectories. 


8196 Channeling dips for outer-shell X-ray yields. Andersen, 
J.U.; Davies, J.A. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Nucl. Instrum. Methods; 132: 
179-189(1 Jan 1976). , 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The sensitivity of channeling dips to small ‘displacements’ of 
atoms from lattice sites has been investigated by measuring axial and 
planar dips in tungsten M X-ray yield and comparing with dips in 
Rutherford-backscattering yield. In comparison with an earlier in- 
vestigation, the sensitivity was improved by cooling the crystal to 40 
K. Since the width of the ee = = —— ed 
impact parameter depends on projectile velocity, the effective ' 
prnceae oe could be changed by varying the projectile energy and 
mass. Except for the lowest velocity, differences in minimum yield 
as well as in width are clearly observed for the axial dips. The results 
imply that for very small displacements, the effect is most easily 
observed in the width. Furthermore, planar dips are less sensitive 
than axial dips. The results are compared in detail with predictions 
based on the calculated dependence of the ionization probability on 
impact ter, and possible implications are discussed for the 


analysis of crystal-blocking measurements of short nuclear lifetimes. 


8197 Lateral distributions of multiply scattered ions: sensitivi- 
ty to atomic interaction, Z,-oscillations, molecular effects, double- 
differential distributions, and implications for surface scattering. 
Andersen, N.; Sigmund, P. (Copenhagen Univ. (Denmark). H.C. 
Oersted Inst.); Heinemeier, J.; Hvelplund, P.; Knudsen, H. (Aarhus 
Univ. (Denmark). Fysisk Inst.); Sidenius, G. (Niels Bohr Institutet, 
Copenhagen (Denmark)). Nucl. Instrum. Methods; 132: 703-705(1 
Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

A brief summary of a joint experimental and theoretical in- 
vestigation of multiple scattering of ion beams in gas targets at low 
pressures is presented. The calculated results on double-differential 
distributions suggest a strong correlation of angular with lateral 
— Therefore, the target surface need not be of dominating in- 

uence. 


8198 Z, scaling for impact-parameter dependence of inner- 
shell ionization by heavy ions. Anderson, J.U.; Laegsgaard, E.; 
Lund, M.; Moak, C.D. (Aarhus Univ. (Denmark). Fysisk Inst.). 
Nucl. Instrum. Methods; 132: 507-515(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The Z, dependence of inner-shell ionization has been in- 
vestigated by measuring the impact-parameter dependence of Cu- 
K-shell ionization by H, Be, C, and O, at energies corresponding to 
2 MeV/amu. Large deviations from a scaling with Z,? are ob- 
served. By scaling results for ionization of Cu by protons, it is at- 
tempted to test quantitatively an explanation based upon the 
modification of the K-electron binding and wave function, due to 
the proximity of the projectile to the Cu nucleus. The scaling is 
successful for close collisions, but significant discrepancies are 
found at larger impact parameters. From measurements with ox- 
ygen at different energies, the deviations are found to depend 
strongly on projectile velocity almost disappearing at the lowest 
bombarding energy. Possible explanations are considered in con- 
nection with a discussion of the binding correction, based on 
adiabatic perturbation theory. Also the origin of the charge-state 
effect observed for oxygen (approximately 20% difference between 
O** and O**) is discussed. 


8199 Radiative electron capture by highly stripped ions in sin- 
gle crystal channels. Appleton, B.R.; Biggerstaff, J.A.; Noggle, T.S.; 
Ritchie, R.M.; Datz, S.; Moak, D.C.; Verbeek, H. Nucl. Instrum. 
Methods; 132: 521(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Published in summary form only. 


8200 Excited state formation as a function of initial energy of 
H* and He-* ions scattered from metal surfaces. Baird, W.E.; Zivitz, 
M.; Thomas, E.W. (Georgia Inst. of Tech., Atlanta (USA). School 
of Physics). Nucl. Instrum. Methods; 132: 445-448(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Impact of 10-30 keV H* and He* ions on polycrytalline 
metal surfaces gives rise to emission from backscattered excited 
atoms. The intensity of this emission has been quantitatively mea- 
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sured in the case of copper and molybdenum targets. The depen- 
dence of intensity on incoming projectile energy is predicted and 
shown to be governed primarily by radiationless de-excitation of 
atoms while close to the surface. Parameters governing de-excita- 
tion may be inferred from the data and are in excellent agreement 
with results achieved by analysis of the Doppler broadening of the 


spectral line. 


8201 The dependence of self sputtering. Bay, 
H.L.; Andersen, Hi. Hofer, W.O.; Nielsen, O. (Aarhus Univ. 
(Denmark). Fysisk Inst.). Nucl. Instrum. Methods; 132: 301-305(1 
Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The backsputtering yield of gold bombarded with gold ions 
has been measured in the energy range from 60 keV to 20 MeV. 
The targets were polycrystalline, self-supporting gold foils, 3000- 
6000 A thick, and the sputtering yield was determined by measur- 
ing the thickness decrease of the target by means of forward-scat- 
— of protons. A pronounced systematic deviation from Sig- 
mund’s sputtering theory is found around and, in particular, below 
the maximum of the nuclear stopping power. Collision spikes of 
high energy density are presumed to be the reason for the inap- 
plicability of the linear transport equation under these irradiation 
conditions. 


8202 Inelastic collisions at ion bombardment surface. I. Stu- 
dies in secondary ion and photon excitation. Bayly, A.R.; Martin, 
P.J.; MacDonald, R.J. (Australian National Univ., Canberra. 
General Studies Dept. of Physics). Nucl. Instrum. Methods; 132: 
459-466(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam. The Netherlands (22 Sep 1975). 

Some preliminary results of experiments on_ inelastic 
processes occurring at ion bombarded surfaces are described. Ex- 
periments and results discussed here refer to secondary ion emis- 
sion and photon excitation at the surfaces of pure polycrystalline 
metals bombarded with inert gas and chemically active ions in the 
energy range up to 100 keV. The secondary ion experiments are 
concerned mainly with mass spectra and energy spectra measure- 
ments, while the photon excitation studies concern general survey 
work, and studies of the effect of chemically active gases on the 
photon excitation. 


8203 Electron emission from solid 

noble gas ions (10-100keV): 

Benazeth, N.; Agusti, J.; Benazeth, C.; Mischler, J.; Viel, L. 
(Toulouse-3 Univ., 31 (France). Lab. de Physique des Solides). 
Nucl. Instrum. Methods; 132: 477-482(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The variation of the Be K ionization cross sections as a 
function of the ionic incident energy was determined by Auger 
emission from solid targets. The results obtained with Xe* and Ar* 
ions show a low energy threshold and a break formation situated at 
about 50 keV for Ar* ions and 80 keV for Xe* ions. The angular 
distributions of the secondary electrons emitted from single 
crystals were studied. They show two kinds of anisotropy. The first 
one is interpreted in terms of electron diffraction. This angular de- 
pendence is observed all over the ionic energy range explored in 
our measurements. In the geometrical conditions, the second kind 
of anisotropy only rises from an ionic velocity of about 5 x 10*m/s. 
It may be due to an electron axial channeling along the close 
packed direction of the direct lattice. 


8204 Energy distributions of neutral atoms and molecules 

from silver. Bernhaidt, F.; Oechsner, H.; 

tumpe, E. (Physikaliches Institut der Techn. Universitaet 

Clausthal, D-3392 Clausthal-Zellerfeld, Federal Republic of Ger- 
many). Nucl. Instrum. Methods; 132: 329-334(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Energy analysis by a retarding field method and mass spec- 
troscopy of post-ionized sputtered neutrals have been combined to 
determine the — distribution of neutral Ag, and Ags = 
sputtered by no ly incident Ar* ions of | keV. A hf- at 
an Ar pressure below 10-* torr has been used for the ion bard- 
ment of the target and simultaneously for electron impact post- 
ionization of sputtered neutral Ag, molecules ejected perpendicu- 
lar to the an t surface is shifted patna ler rs aa com- 

wi ing results for . viour is 
Smeasd in view ofc cated endl tor ithncale iromation tn 
low energy sputtering. 


8205 Crystalline transparency and anisotropy effects on 
backscattered ——_ ions. Bernheim, M.; Slodzian, G. (Paris-11 
Univ., 91 - Orsay (France). Lab. de Physique des Solides). Nucl. 
Instrum. Methods; 132: 615-621(1 Jan 1976). 
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From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Backscattering of noble gas ions under sputtering conditions 
was investigated on (100) sing —- of aluminium, of copper 
and of a copper-aluminium alloy (5 at% of aluminium). The pri- 
mary beam was mass filtered, the scattered ions were both mass 
and energy analyzed. The scattering angle was about 135°. Two 
different experimental set-ups allowed to examine either the 
backscattering anisotropy or the lattice transparency effects. 
Blocking and shadowing effects could account for the results ob- 
tained with Het, Ne* and Ar* ions in the range of 10 keV to 2 
keV. Similarities with the lattice effects in sputtering experiments 
are pointed out. Multiple scattering may be responsible for a high 
background contribution to the energy distribution of backscat- 
tered ions it also leads to involved anisotropic effects. Information 
on cross-sections, neutralization processes, collisions sequences 
and changes of the chemical composition of the outermost layers 
under sputtering could be derived from such experiments. 


8206 Equilibrium excitation of heavy ions penetrating through 
solids. Betz, H.-D. (Muenchen Univ. (F.R. Germany). Sektion 
Physik). Nucl. Instrum. Methods; 132: 19-23(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

It is examined to what extent heavy ions are excited during 
i through solid targets. In particular, the models of Bohr- 

indhard (BL) and Betz-Grodzins (BG) are scrutinized quantita- 

tively and it is found that the BG model is reasonably well su 
ported, i.e. heavy ions are expected to be —T excited inside 
solids and deexcite to the ground state only after having emerged 
from the target. This result is based on a detailed calculation of 
electron capture and loss cross sections for various excited states. 
The relevant cross sections can be obtained only with poor accura- 
cy, but a distinction between BL and BG electronic configurations 
can be made on relatively safe grounds because mainly the ratios 
of certain cross sections are needed. Sources of possible errors in 
the calculations are indicated. One specific collision system is 
treated only, but it is believed that other cases give quantitatively 
similar results. 


8207 aes © oe chloride by H, He and Ar ions. 
Biersack, J.P.; Santner, E. (Hahn-Meitner-Institut fuer Kern- 
forschung Berlin G.m.b.H. (F.R. Germany)). Nucl. Instrum. 
Methods; 132: 229-235(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Until now, experiments on the sputtering of ionic crystals 
have been stormed only at room temperature, and with low ion 
energies (E<40keV). Little is known about the sputtering 
mechanism. The present sputter measurements are carried out with 
70 to 300keV H*, He*, Ar* ions at target temperatures between 
20 and 400°C. The amount of sputtered material is determined by 
reflected light = earner 4 in the case of single crystalline KCI, and 
by means of Rutherford backscattering in the case of thin films of 
vapour deposited KCI. The results indicate that (1) the sputtering 
yield is considerably higher than could be accounted for by regular 
collision cascade theories (e.g. Sigmund), (2) the sputtering yield 
follows the electronic stopping power rather than the nuclear 
stopping power, (3) the re yield shows a temperature de- 
pendence which can be plotted in the form of an Arrhenius dia- 

with an activation energy of about 0.17eV. This last observa- 
tion indicates that a thermal transport mechanism is involved, 
presumably the migration of H centers or excitons to the surface. 


8208 The influence of sputtering, range shortening and stress- 
induced outdiffusion on the retention of xenon implanted in silicon. 
Blank, P.; Wittmaack, K.; Schulz, F. (Gesellschaft fuer Strahlen- 
und Umweltforschung m.b.H., Neuherberg/Muenchen (F.R. Ger- 
many). fore echnische Abt.). Nucl. Instrum. Methods; 
132: 387-392(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Xenon collection in silicon has been studied in the energy 
range 20-500 keV at fluences between 10"* and 10” ions/cm*. The 
concentrations distribution and the collected quantities were deter- 
mined in situ by Rutherford backscattering. The results indicate 
that in addition to sputtering two effects are of pronounced im- 

. (1) range shortening due to the presence of previously 
implanted xenon and (2) outdiffusion from near-surface regions 
due to bombardment induced stress. These two effects lead to a 
considerable reduction in the saturation areal density of ions 
retained. Moreover range shortening produces maxima in the 
fluence dependence of collection curves whereas outdiffusion 
lowers the saturation peak concentration of shallow distributions 
markedly. At xenon energies above about 300 keV outdiffusion is 
of minor importance and the measured saturation peak concentra- 
tions are in good agreement with model calculations in which 





844 ERDA ENERGY RESEARCH ABSTRACTS 


range shortening and sputtering has been accounted for. Com- 
parison with previously reported results leads to a consistent 
description of noble gas ion collection in semiconductors. 


8209 Backscattering, trapping and post-bombardment thermal 
release of 100 keV to 2 keV D,* ions at a Mo surface. Braganza, C.; 
Carter, G.; Farrell, G. (Salford Univ. (UK)). Nucl. Instrum. 
Methods; 132: 679-685(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

D,* ions in the energy range 100 eV to 2 keV have been in- 
jected into polycrystalline [preferred (100) orientation] Mo at 250 
K. Measurements of total backscattering yield and ion trapping 
coefficient were studied as functions of ion energy and fluence. 
Post-bombardment gas evolution was also recorded during linear 
rate of rise tempering and the rates of gas release monitored mass 
spectrometrically to determine evolution kinetics and activation 
energies. The measured total backscattering yields were signifi- 
cantly lower than theoretical calculations based upon a randomised 
atomic target array but agreed more closely with estimates based 
upon binary scattering from a simulated single crystal. Activation 
energies for D, evolution suggest that D is trapped atomically in 
the Mo and recombines within the bulk or after diffusion to the 
surface. 


8210 Penetration of swift ion clusters through solids. Brandt, 
W. (New York Univ., N.Y. (USA). Dept. of Physics); Ritchie, 
R.H. (Cambridge Univ. (UK). Cavendish Lab.). Nucl. Instrum. 
Methods; 132: 43-55(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The propagation of spatially correlated ions through con- 
densed matter is influenced by the wakes of coherent excitations 
trailing each ion. Experimental consequences of the vicinage ef- 
fects in ion clusters are discussed. 


8211 Propagation of swift atomic clusters through solids. 
Brandt, W.; Laubert, R.; Ratkowski, A. (New York Univ., N.Y. 
(USA)). Nucl. Instrum. Methods; 132: 57-59(1 Jan 1976). 

From 6. international conference on atomic collisions i 
solids; Amsterdam, The Netherlands (22 Sep 1975). - 

Molecular ion yields and neutral and charged fractions are 
reported for 300 keV H,*, DH*, D,*, H;*, D;*, "HeD*, *HeH*, 
3He,*, ‘HeD*, *He*He*t, and ‘He,* molecular ions bombarding car- 
bon targets having area densities ranging between 5 and 40ug/cm’. 
The molecular ion yields are consistent with the predictions of 
wake-riding theory. 


8212 Neutralisation behavior in scattering of low energy ions 
from solid surfaces. Brongersma, H.H. (Philips Gloeilampen- 
fabrieken N.V., Eindhoven (Netherlands)); Buck, T.M. (Bell 
Labs., Murray Hill, N.J. (USA)). Nucl. Instrum. Methods; 132: 
559-564(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The scattered-ion yield as a function of the incident energy 
is found to be a smooth function for some ion-solid combinations 
(e.g. He*tyieldsNi, Cu; Ne*yieldsY, Zr, Cu, Fe) while pronounced 
oscillations are observed for other combinations (e.g. He*yieldsPb, 
Bi; NetyieldsPt, Pb, Ta, Au). The influence of angles of incidence 
and scattering has been studied for HetyieldsBi to investigate 
further the origin of the resonances. The importance of Auger 
neutralisation, resonance tunneling and quasi-resonance charge 
exchange processes is discussed. 


8213 Temperature dependence of planar channeling in trans- 
mission experiments. Campisano, S.U.; Foti, G.; Rimini, E. 
(Catania Univ. (Italy). Istituto di Struttura della Materia); Della 
Mea, G.; Drigo, A.V.; Lo Russo, S.; Mazzoldi, P. (Padua Univ. 
(Italy). Istituto di Fisica); Bentini, G.G. (Consiglio Nazionale delle 
Ricerche, Bologna (Italy)). Nucl. Instrum. Methods; 132: 169- 
173(1 Jan 1976). 

4 From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Preliminary measurements on temperature and energy de- 
pendence of planar channeling in Si thin crystals are reported. 
Backscattering and transmission of MeV H* have been used to ob- 
tain information on the half-thickness xsub( 1/2) for escape on the 
critical angle and on the energy loss of channeled particles. The 
xsub(1/2) values extracted from the backscattering data are 
smaller than those obtained by transmission measurements in 
crystals of thicknesses comparable with xsub(1/2) values. A 
change of about 15-20% has been measured in xsub(1/2) on going 
from 80 K to 300 K for both backscattering and transmission 
techniques. An increase at 80 K of about 20% has also been mea- 
sured in the full-width at half-maximum of the transmitted angular 
distributions for particles impinging around the (110) plane. A 


ERA VOL. 2, NO. 4 


comparison of these results with theoretical predictions suggest a 
value of the screening distance lower than the Thomas-Fermi 
radius. A small but systematic decrease with temperature has been 
also found in the energy losses of the well channeled particles. 


8214 Experimental neutral charge fractions in proton beams 
emerging from solids. Chateau-Thierry, A.; Gladieux, A. (Institut 
National des Sciences et Techniques Nucleaires (INSTN), Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)); 
Delaunay, B. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physique Nucleaire). Nucl. In- 
strum. Methods; 132: 553-558(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The neutral charge fraction PHI, produced by electron cap- 
ture when 4-16 MeV proton beams emerge from C, Al, Ni, Ag, Au 
thin targets is reported. The corresponding proton velocity , at 
the exit of the target ranges from 12.7 to 25.4 in atomic units of 
‘yoapproximately 2.2x10° cm/s. In this velocity regime, PHI, varies 
from about 1075 to 10-*. It clearly depends on the atomic number 
Z, of the material, and decreases approximately as y,sup(-n) with 
n varying between n approximately 8.1 for carbon (Z=6) and n 
approximately 6 for gold (Z,=79). Influence of the target thickness 
has been observed. These experimental results are compared with 
the theory of PHI, by Brandt and Sizmann. PHI, measurements are 
also —— with insulator targets, Mylar, KCl, CsI in the e 
0.3-13 MeV. (3.5< =y¥YUh22.9). A comparison PHIo sub(insulator)/ 
PHIosub(metal) is through CsI and Ag. 


8215 Sputtering in the high voltage electron microscope. Cherns, 
D.; Minter, F.J.; Nelson, R.S. Research Group, Harwell. 
Atomic Energy Research Establishment). Nucl Instrum. Methods; 
132: 369-376(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The sputtering of Au films by electrons has been studied 
directly in the Harwell 1.0 MeV electron microscope. Au foils of 
thickness 100-1000A have been irradiated at electron energies in 
the range 0.4-1.15 MeV, significantly below the threshold energy 
of permanent displacement of atoms in the bulk. Despite a low 
sputtering yield at these energies (approximately 2 x 10-* 
atoms/electron at 1.0 MeV), the high electron densities produced 
in the focussed beam (approximately 7 x 10’%e/cm?s) have enabled 
appreciable film thinning to be observed due to sputtering from 
the rear surface, leading ultimately to the appearance of holes in 
irradiated areas. Measurements of the sputtering rate, determined 
using electron microscope observations, are given as a function of 
electron energy and compared with the theoretical rate of trans- 
mission sputtering from the Au surface. It is shown that the results 
enable the surface binding energy of Au to be accurately deter- 
mined and may be explained by sputtering from the bottom few 
atomic layers of the Au foils. The use of sputtering observations in 
the electron microscope to investigate collision sequences in the 
surface layers is discussed. 


8216 Excitation and ionization states of ions penetrating 
solids. Datz, S. (Oak Ridge National Lab., Tenn. (USA)). Nucl. In- 
strum. Methods; 132: 7-17(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The nature of the states of the penetrating ion in dense 
media has been a subject of conjecture for some time. Until 
recently the only information available has been that obtained 
from (1) measurement of charge state distributions of ions after 
emergence from the target and (2) that adduced from measure- 
ment of the electronic stopping power of the ion. More informa- 
tion on stopping power has come from the use of the channeling 
technique. Measurements of X-ray production cross sections and 
X-ray energies generated in solids coupled with new knowledge 
concerning these processes have added to the picture. An overview 
of the subject including some recent experimental results is 
presented. 


8217 Surface relaxation effects in (111) platinum measured by 
back: and channeling. Davies, J.A.; Jackson, D.P.; 
Mitchell, J.B.; Norton, P.R.; Tapping, R.L. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Nucl. Instrum. Methods; 132: 609-613(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

High-energy (Rutherford) ion-scattering, in conjunction 
with channeling techniques, provides a simple and direct method 
of measuring surface relaxation. Its sensitivity is comparable to 
LEED, but it avoids many of the interpretative difficulties. An ex- 
perimental study of the relaxation of a (111) platinum surface 
using MeV He* backscattering is reported. An outward relaxation 
of (0.31+-0.06) A was obtained for surfaces with monolayer 
coverages of adsorbed oxygen. 
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8218 Feed and blocking of MeV protons trans- 
mitted through Mifcon single cryttab. Dell-Mea, G.; Drigo, A.V.; 
Lo Russo, S.; Mazzoldi, P. (Padua Univ. (Italy). Istituto di Fisica); 
Bentini, G.G. ong Nazionale delle Ricerche, Bologna 
(Italy)); Campisano, $.U.; Foti, G.; Rimini, E. (Catania Univ. 
(Italy). Istituto di Struttura della Materia). Nucl. Instrum. Methods; 
132: 163-167(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Angular and energy distributions of protons transmitted 
through thin Si single crystals have been measured as a function of 
the impinging angle between the beam direction and the (110) 
planar direction. The angular distributions have been obtained by 
means of a mobile small-acceptance angle (approximately 10-7 sr) 
surface barrier detector. The investigation has been performed for 
different crystal thicknesses (3-7um) and beam energies (0.5-2.5 
MeV). The observed anisotropies in the angular intensity distribu- 
tions have been interpreted in terms of feeding-in ond blocking 
processes. The relative contribution from each phenomenon is 
determined by the target thickness t, beam energy E, and angular 
position phi of the plane with t to the beam direction 
through the combination phiE/+/t, at least in the adopted range of 
the experimental parameters. 


8219 Energy distributions and charge state fractions of 
h from a gold surface. Eckstein, W.; 
atschike, P. (Max-Planck-Institut fuer | Plasmaphysik, 

Pg ame (F.R. Germany)). Nucl. Instrum. Methods; 
132: 571(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Published in summary form only. 


Sput of ErD,: Experiment and theory. Eernisse, 
E.P.; Brice, ay a Labs., Albuquerque, N.Mex. (USA)). 
Nucl. Instrum. Methods; 132: 363-367(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Experimental measurements have been made of the sputter- 
ing yield of ErD, targets bombarded by D and Ar ions in the ener- 
gy range 50-400 keV. A semiempirical sputtering theory is 
presented that relates sputtering to the energy deposited into 
atomic collisions beneath the target surface as well as the surface. 
The theory accurately predicts the sputtering yields for both D and 
Ar bombardment. Additional calculated sputtering yields for ErD, 

ts are presented which should allow extrapolation to any ion 
in the range of Z=1 to Z=36 with an accuracy better than 50%. 


8221 Sputtering of the alloy systems Ag-Au, Au-Cu and Ag- 
Cu studied by Auger electron y. Faerber, W.; Betz, G.; 
Braun, P. (Technische Hochschule, Vienna (Austria)). Nucl. In- 
strum. Methods; 132: 351-354(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

In the present work, preferential sputtering has been studied 
for the binary systems Ag-Au, Au-Cu, and Ag-Cu. Several alloys of 
each system with given bulk compositions have been sputtered by 
1 keV argon ions while the surface composition was analyzed by 
Auger electron spectroscopy. Ag-Au and Au-Cu are one-phase 
systems with a continuous series of solid solutions over the whole 
concentration range, whereas Ag-Cu is a two-phase system with an 
eutectic point at 39.9 at%Cu. In the system Ag-Au sputterin 
yields an enrichment of Au caused by preferential —— ° 
Ag. It is shown that the enrichment is larger in the topmost surface 
layer and decreases with increasing depth. The enrichment of Au 
is in qualitative agreement with the sputter coefficients of the pure 
elements. By sputtering Au-Cu alloys no enrichment of a com- 
ponent is detected in accordance with a ratio of one for the 
sputter coefficients of _ Au and pure Cu. The ratio of the 
sputter coefficients for the systems Ag-Au and Au-Cu was found to 
be essentially constant over the whole concentration range. All 
sputtered Ag-Cu alloys show an enrichment in Cu. 


Lifetime studies of —~- ie y travelling o> 
solids. Feldman, L.C.; Silverman, P.J. (Bell Labs., Murray Hill, 


N.J. (USA)); Fortner, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nucl. Instrum. Methods; 132: 29-33(1 
Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Studies are reported on the production of aluminium K X- 
rays in Ar*-Al collisions using Sa of thin alumini- 
um foils. It is shown that the mechanism for X-ray production in- 
volves a double collision. Parameterization of the data allows one 
to infer the fraction of the argon beam inside the solid with a 2 
vacancy, the cross section for 2p-vacancy production and 


average lifetime of the argon 2p-vacancy travelling through a solid. 
The lifetime may be related to the atomic state or outer electron 
configuration of the projectile in the foil. 


8223 The of H,* molecular-ion pa on the 
Gaillard, M.J.; Poizat, J.C.; Ratkowski, A.: 


— neutral 
emillieux, J. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
ier Nucleaire). Nucl. Instrum. Methods; 132: 69-73(1 Jan 


From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The fraction of H,* molecules eme beg 1.8-72g/cm* 
carbon targets bombarded with 0.75-2.25 Me H,* and H;* pro- 
jectiles has been measured. The H,* molecular yields decrease 
from approximately 10-* for 1.8ug/cm* to ximately 10-"° for 
72pg/cm* targets and are only weakly dependent upon the projec- 
tile velocity. The distance between the two protons upon emer- 

nce from the target depends upon the mutual Coulomb repulsion 

uring the dwell-time in the target, upon multiple scattering and 
upon the wake-potential. The velocity dependence of the molecu- 
lar ion yield, for a given dwell-time, follows the proton neutral 
fraction. The dependence of the probability of H,* molecular-ion 
formation upon the proton neutral fraction, the projectile dwell- 
time, and the influence of multiple scattering are considered. Addi- 
tional factors influencing the molecular ion yields were in- 
vestigated in double-target experiments. 


8224 Neutral fraction in proton beams after channeling 
through thin crystals. Gaillard, M.J.; Poizat, J.C.; Remillieux, J. 
(Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique 
Nucleaire); Chateau-Thierry, A.; Gladieux, A. (Institut National 
des Sciences et Techniques Nucleaires (INSTN), Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)); Brandt, W. 
(New York Univ., N.Y. (USA). Dept. of Physics). Nucl. Instrum. 
Methods; 132: 547-551(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The effects of planar and axial channeling on the neutral 
fraction PHI, in proton beams emerging from thin nickel and gold 
crystals were measured in the energy range 0.4 to 2 MeV, cor- 
responding to velocities 4-9 atomic units. Channeling reduces PHI, 
relative to the values for random directions, approximately by 15% 
at 0.4MeV and by a factor approximately 4 at 2 MeV in gold for 
incidence along the <110> axial direction. By tilting the crystal, 
the angular dependence of PHI, was measured near planar 
directions. These results show that PHI, depends on the distance of 
closest approach to the atomic planes and, for a given distance ap- 

roach, on the details of the particle trajectories at emergence. It 
is concluded that, for proton velocities comparable with the veloci- 
ties of the target core electrons, the contribution of atomic cores 
inside the solid to the electron capture by emerging protons 
dominates. 


8225 Some new effects seen in the of swift ion clusters 
through solids. Gemmell, D.S.; Holland, R.E. (Argonne National 
Lab., Ill. (USA)); Remillieux, J.; Poizat, J.-C.; Gaillard, M.J. 
(Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique 
Nucleaire); Vager, Z. (Weizmann Inst. of Science, Rehovoth 
(Israel)). Nucl. Instrum. Methods; 132: 61-67(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Distributions in angle and in energy have been measured for 
ions transmitted through thin solid targets bombarded by various 
molecular-ion beams. The results, which differ markedly from 
those expected on the basis only of a simple ‘Coulomb explosion’, 
indicate the existence of an additional force tending to align the 
internuclear vectors of each cluster with the beam direction. An 
explanation is suggested in terms of a potential attributable to the 
plasma oscillations generated by the particles as they traverse the 
solid. Calculations are presented to substantiate this idea. 


8226 Backscattering of neutralized noble gas ions from 
below 1 keV. 
q . (Technische Univ. 
Cc , Clausthal-Zellerfeld (F.R. Germany). Physikalisches In- 
stitut). Nucl. Instrum. Methods; 132: 687-693(1 Jan 1976). 
From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 
The energy carried back by neutralized primaries from 
lycrystalline metal surfaces has been determi for the bom- 
ment of Ti, Mo, Pd and W with different oo = ions of 
300, 600 and 900 eV. Normal ion incidence and a cos-distribution 
of the bombarding angle theta have been used as two well-defined 
bombarding conditions. The average fraction epsilon of the prima- 
ry energy carried back from the target was found to vary from 
0.07 to 0.48, with epsilon for oblique ion incidence being always 
above the values for normal ion bombardment by an amount of 
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0.1 to 0.2. The results are compared with existing theories and 
discussed by a simple model. 


8227 Bloch wave treatment of electron —— Gjoennes, 
J.; Taftoe, J. (Oslo Univ. (Norway). Fysisk Institutt). Nucl. In- 
strum. Methods; 132: 141-148(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Electron channeling patterns have been recorded at 100 kV 
and | MV from thick crystals of various substances using the elec- 
tron microscope. The directions of high penetration near a zone 
axis appear as groups of diffuse spots which can be associated with 
simple antisymmetrical Bloch waves with very few plane wave 
components. Patterns around a [001] zone axis are considered in 
detail and compared with calculations based upon a simplified 
theory of multiple diffuse scattering, especially for patterns from 
silicon and uranium dioxide. Agreement between experimental and 
calculated patterns, using 54 beams, is good. 


8228 Energy loss of fast channeled particles. Golovchenko, 
J.A.; Esbensen, H. (Aarhus Univ. (Denmark)). Nucl. Instrum. 
Methods; 132: 137(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Published in summary form only. To be published in full in 
Phys. Rev. A. 


8229 Non-characteristic x-ray emission in Ne-Al collisions. 
Groeneveld, K.-O.; Kolb, B.; Schader, J.; Sevier, K.D. (Frankfurt 
Univ. (F.R. Germany). Inst. fuer Kernphysik). Nucl. Instrum. 
Methods; 132: 497-501(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Al Ka characteristic and non-characteristic X-ray produc- 
tion cross sections in Ne impacting on Al-foils impacting on Al- 
foils have been investigated for projectile energies 0.4-20MeV and 
foil thicknesses 2-400ug/cm?. Thin foils were supported on C-sub- 
strates. Three effects were found: The Al Ka characteristic X-ray 
cross section (1) increases with target thickness and (2) increases 
for a given AIl+C foil upon turning the carbon side to the beam. 
(3) The X-ray spectral contribution from the C-substrate is less in- 
tense by a factor 5 than from a lone C-foil of the same thickness. 
Al(recoil)yieldsAl contributions to the characteristic X-ray are 
estimatec to be 10? less intense than NeyieldsAl contributions. 


8230 Scattering energy loss and x-ray production of protons 
of 150-275 keV at p Bans arr than on a + crystal. Rarbin- 
son, G.C.; Farmery, B.W.; Pabst, H.J.; Thompson, M.W. (Sussex 
Univ., Brighton (UK). School of Mathematical and Physical 
Sciences). Nucl. Instrum. Methods; 132: 639(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Published in summary form only. 


8231 Ten Senin Qoeey 6 Sn siacnenls Conrien wer of 
the planar channeling cia Gi dime of seuib tae Wile cheawen- 
volts. Haymann, P. (Rouen Univ., 76 - Mont-Saint-Aignan 
(France)). Nucl. Instrum. Methods; 132: 99-102(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

A theory of the electronic stopping power in planar chan- 
neling recently presented in the case of the high energy range of 
the ion is now applied in the low energy case. Due to the different 


possible ——— in this case, it is shown that the localised 


density of charge induced on the walls of the channel during the 
— of the ion is constant in width and the localised density 
unction must oscillate with Z, and Z,. 


8232 Low energy ion scattering: elastic and inelastic effects. 
Heiland, W.; bie. ang E. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (F.R. Germany)). Nucl. Instrum. Methods; 
132: 535-545(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The elastic part of the interaction of low energy rare gas 
ions, i.e. the interaction of the nuclear masses, is interpreted in 
terms of the binary collision model. Multiple scattering and surface 
shadowing can also be understood within this framework. The mu- 
tual interaction of the electrons of the solid and the ions mainly 
causes neutralization of the ions, small energy losses, seco 
electrons and photon emission. The possible neutralization 
processes, Auger-neutralization and quantum-mechanical phase in- 
terference neutralization, are discussed in detail. 


8233 Multiple scattering of low ions: - 
parison of pos and computer ame Helland, W. 
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Taglauer, E. (Max-Planck-Institut fuer § Plasmaphysik, 
Sore ery (F.R. Germany)); Robinson, M.T. (Oak 
Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 132: 
655-660(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Some aspects of ion ae below a few keV have been 
interpreted by multiple scattering. This can partly be simulated by 
chain or string models, where the single crystal surface is replaced 
by a chain of atoms. The computer program MARLOWE allows a 
simulation of solid-ion interaction, which is much closer to reality, 
e.g. the crystal is three-dimensional, includes lattice vibrations, 
electronic stopping power, different scattering potentials, etc. It is 
shown that the energy of the reflected ions as a function of the pri- 
mary energy, lattice constant, impact angle and scattering angle 
can be understood within the string model. These results of the 
string model are confirmed by the MARLOWE calculations. For 
an interpretation of the measured intensities the simple string 
model is insufficient, whereas with MARLOWE reasonable agree- 
ment with experimental data may be achieved, if the thermal 
vibrations of the lattice atoms are taken into account. The experi- 
mental data include Ne*yieldsNi, Ne*yieldsAg and preliminary 
data on NetyieldsW. The screening parameters of the scattering 
potentials are estimated for these ion-atom combinations. The 
results allow some conclusions about surface Debye temperatures. 


8234 Line shape measurements of atoms sputtered from 
polycrystalline Cu, Zn and Al by 300 keV Ar* bombardment. Hip- 
pler, R.; Kueger, W.; Scharmann, A.; Schartner, K.-H. (Giessen 
Univ. (F.R. Germany). 1. Physikalisches Inst.). Nucl. Instrum. 
Methods; 132: 439-444(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The line shape of atomic transitions of excited Cu, Zn, and 
Al atoms sputtered from polycrystalline metal and from surface- 
coated Zn and Al by the bombardment with 300 keV Ar* ions has 
been measured. The influence of radiationless de-excitation 
processes on the line shape has been studied. The experimental 
results are compared with a single collision model introduced by 
van der Weg and Bierman for Ar* bombardment of Cu. 


8235 Computer studies of low energy scattering in crystalline 
and amorphous targets. Hou, M. (Brussels Univ. (Belgium). 
Faculte des Sciences); Robinson, M.T. (Oak Ridge National Lab., 
Tenn. (USA)). Nucl. Instrum. Methods; 132: 641-645(1 Jan 
1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The scattering of 1 keV Ar atoms in thin amorphous and 
monocrystalline Cu targets has been studied, using the computer 
simulation program MARLOWE. An improved procedure for 
evaluating groups of nearly simultaneous collisions has been 
developed. Particle reflection is found to be a near surface effect 
and shows crystallographic dependence associated mostly with the 
surface. Transmission of the incident particles shows strong axial 
channeling effects and smaller effects of planar channels. The im- 
portance of surface forces in governing the entry of low energy 
particles into channels is shown. 


8236 The combined effects of lattice vibrations and irradia- 
tion-produced defects on dechanneling. Howe, L.M.; Swanson, 
M.L.; Quenneville, A.F. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). Nucl. Instrum. 
Methods; 132: 241-247(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The combined effects of lattice vibrations and irradiation- 
produced defects on dechanneling have been studied in various 
crystals by measuring backscattering yields of He* and H* ions for 
<110> or <111> channels in the temperature range 40-300K. 
For an Al-0.08 at % Ag crystal examined along <110> and a Si 
crystal examined along <111>, the dechanneling contributions 
from thermal vibrations and from _ irradiation-produced defects 
were additive (i.e. the deviation A from additivity was essentially 
zero). However for the remainder of the crystal systems (Cu-0.06 
at % Au <110>, Ge <111> and <110> and Si <110>) the con- 
tributions of the defects and thermal vibrations to dechanneling 
were not independent i.e. A was found to be appreciable Also, in 
oo. A varied linearly with the mean vibrational amplitude of 

e crystal atoms. 


8237 Surface resonance ionization; total ionization cross-sec- 
tions of alkali atoms impinging on a tungsten (110) surface. Hurk- 
mans, A.; Overbosch, E.G.; Kodera, K.; Los, J. (Stichting voor 
Fundamenteel Onderzoek der Materie, Amsterdam (Nethe ). 
Instituut voor Atoom en Molecuulfysica). Nucl. Instrum. Methods; 
132: 453-458(1 Jan 1976). 
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From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Ionization efficiencies of K and Na atoms reflected from a 
W (110) surface have been measured. For potassium the ioniza- 
tion efficiency is unity for incident energies of 1 eV up to 10 eV. 
For sodium it rises from 0.7 at 2 eV pa unity at 10 eV, indepen- 
dent of the angle of incidence. For 7 desorbing particles, 
the fraction of ions is determined to be | and 0.44 for respectively 
K and Na. The workfunction of the W (110) surface has been 
established by surface ionization to be (5.17 +- 0.01) eV. 


Sputtering and dynamic interstitial motion in alkali ha- 
lides. Itoh, N. (Nagoya Univ. (Japan)). Nucl. Instrum. Methods; 
132: 201-211(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The studies of the sputtering of alkali halides by both elec- 
tron and ion bombardments are reviewed. The recent experimental 
observations on the focussed replacement sequence are also sur- 
veyed and the results are used to interpret the sputtering experi- 
ment. It is pointed out that the focussed replacement sequence is 
responsible for the sputtering by electron bombardment. On the 
other hand experimental results on the sputtering by ion bombard- 
ment near room temperature can be explained reasonably with the 
random collision cascade model. It is suggested that for ion bom- 
bardment the focussed collision sequence induced by electronic 
collisions is dissipated at the dam surface. Further implication 
of the sputtering studies in alkali halides is discussed. 


8239 Theoretical underlying the measurement 
of surface relaxation by ion . Jackson, D.P. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Nucl. Instrum. Methods; 132: 603-607(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Several experiments to measure surface relaxations by ion 
scattering are now underway which share a common theoretical 
background. Shadow cone effects, the relationship between align- 
ment and relaxation and the role of thermal vibrations are 
discussed with relevant experimental examples. The application of 
these concepts is shown to be essential for the successful design 
and interpretation of such experiments. 


8240 On the role of recoil implantation in altering the 
stoichiometry of a bombarded solid. Kelly, R. (McMaster Univ., 
Hamilton, Ontario (Canada). Inst. for Materials Research); San- 
ders, J.B. (Stichting voor Fundamenteel Onderzoek der Materie, 
Amsterdam (Netherlands). Instituut voor Atoom en Molecuul- 
fysica). Nucl. Instrum. Methods; 132: 335-343(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Oxides, halides and sulfides which are subjected to high- 
dose ion impact undergo surface alterations of two kinds, involving 
— the loss of a component either at the extreme outer 
surface or over a depth of roughly 0-100nm. In this r the ex- 
tent to which the former kind of alteration (i.e. at outer sur- 
face) will be subject to recoil implantation is considered. The 
necessary theory is developed and numerical results giving the 
amount of implantation at at a given depth are presented. In 
general, recoil implantation can be said to cause any alteration of 
the outer surface to be extended in three senses: a major 
stoichiometry change to perhaps 3 nm, minor changes to perhaps 
15 nm, together with the injecting of point defects (e.g. oxygen 
vacancies) characteristic of the surface alteration. The question of 
why alterations of the outer surface should occur at all may 
possibly also be related to recoil implantation. If, for example, the 
substrate is Nb,O,, then there exists a recoil source consisting of 
Nb to the extent theta=2/7 and of O to the extent theta=5/7. It is 
shown that the oxygen is implanted, thence removed, 1.5-5 times 
more rapidly than the Nb. Effects such as preferential a 
will, however, also be important in causing surface alteration 
must be considered in any complete treatment of the problem. 


8241 Continuum photon emission by some metals under heavy 
ion bombardment. Kerkdijk, C.B.; Schartner, K.H.; Kelly, R.; Saris, 
F.W. (Stichting voor Fundamenteel Onderzoek der Materie, Am- 
sterdam (Netherlands). Instituut voor Atoom en Molecuulfysica). 
Nucl. Instrum. Methods; 132: 427-434(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

During 10 keV Ar* and Ne* bombardment of Mo, Nb, Ta, 
Ti, V, and Zr, continuum ton emission is oberved. This emis- 
sion is shown to be emi by sputtered species. Its total intensity 
between lambda=235 and 520 nm is of the order of 5x10-° 
photons per projectile, and depends to some extent on the 
presence of oxygen at the target surface. Transition radiation, 
many closely spaced spectral lines, radiative electron capture and 


collision induced decay are rejected as sources for this continuum 
radiation, while emission by metal molecules remains as a possible 
source. 


8242 On the continuous emitted by particles ejected 
from the surface of solid by an ion bean. Kiyan, T.S.; 
Gritsyna, V.V.; Fogel, Ya.M. (Gor’kovskij Gosudarstvennyj Univ. 
(U )). Nucl. Instrum. Methods; 132: 419-417(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The radiation emitted by particles ejected by inert gas ions 
from the surface of 25 solid targets was investigated. It was shown 
that continuum radiation was emitted by postales ejected from tar- 
gets of transition elements with unfilled nd-shells. For all these tar- 
gets intensity distribution in the continuous spectrum was nearly 
the same. hypothesis was proposed that the observed con- 
tinuum radiation is emitted by ejected atoms in the state of collec- 
tive excitation. 


8243 On the spectrum emitted by excited particles — 
from the surface of a calcium target by a beam of Ar* ions. Kiyan, 
T.S.; Gritsyna, V.V.; Fogel, Ya.M. (Gor’kovskij Gosudarstvennyj 
Univ. (USSR)). Nucl. Instrum. Methods; 132: 435-438(1 Jan 
1976). 


6) 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The spectrum of the luminous pratnen near the calcium tar- 
get radiated by excited — ejected from its surface by a beam 
of Art (energy 30 keV, current density 200 ~A/cm*) was in- 
vestigated. This spectrum contains lines of the singlet and triplet 
systems of the one-and-two-electron excited states of the calcium 
atom and some bands of CaO and O*, molecules. The width of a 
conductivity band of CaO was measured. Some information on ox- 
idation processes on calcium in a residual gas and rarefied nitrogen 
atmosphere was obtained. 


8244 Damage production and arsenic t in silicon 
by proton and helium irradiation. Kool, W.H.; Roosendaal, H.E.; 
Wiggers, L.W.; Saris, F.W. (Stichting voor Fundamenteel On- 
derzoek der Materie, Amsterdam (Netherlands). Instituut voor 
Atoom en Molecuulfysica). Nucl. Instrum. Methods; 132: 285- 
291(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The damage introduction in virgin and As-doped Si and the 
displacement of As induced by H* or He* irradiation is studied 
using proton backscattering in combination with the channeling ef- 
fect. Cross sections for the production of displaced Si and As 
atoms are derived and compared with cross sections for Frenkel 
pair production taken from the Kinchin and Pease theory. The 
damage introduction in As doped Si proceeds 30X faster than in 
clean Si. In case this damage introduction is not caused by the dis- 
placement of As the conclusion is that the damage introduction 
cross section in Si(As) is at least 5X what is expected from 
Kinchin and Pease. 


8245 Investigation of the mass spectra of secondary ions 
ejected from the single crystal surface of semiconductors. Koval’, 
A.G.; Mel'nikov, V.N.; Enukov, Yu.V. (Gor’kovskij Gosudarstven- 
my Univ. (USSR)). Nucl. Instrum. Methods; 132: 467-471(1 Jan 
1976). 


From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The mass spectra of secondary positive and negative ions, 
ejected by an Ar* ion beam from the (100) face of an epitaxial 
fim of the semiconductor Alsub(x)Gasub(1-x)As were in- 
vestigated. There are many various secondary ions in the mass 
spectrum under investigation. They may be divided into four 
groups according to their origins. Mass spectra of secondary posi- 
tive and negative secondary ions differ much, either in their com- 
position or the intensities of homogeneous ions. The I(T) depen- 
dences (=the current of corresponding secondary ions, T=target 
temperature) were obtained for secondary and negative ions taken 
from groups differing by their origin. The I(T) dependences were 
obtained at several oxygen pressures in a chamber. For the ions 
with ‘superficial’ origin a strong dependence of their current on 
target temperature is observed. Oxygen pressure increase leads to 
substantial change of the I(T)curves. 


8246 The temperature and ox pressure influence on the 
iron went emission. Koval” AG" Bobkov, V.V.; Klimov- 
skii, Yu.A. ( *kovskij open Univ. (USSR)). Nucl. In- 
strum. Methods; 132: 473-476(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Investigati of secondary ion composition, ejected from 


the iron surface by an Ar* beam with E=2keV and current density 





848 ERDA ENERGY RESEARCH ABSTRACTS 


5 x 10-7A/cm’*, were carried out. The influence of the target tem- 
perature and oxygen partial pressure value near its surface on the 
composition and quantitative ratio of flow values of secondary ions 
ejected from the target is shown. A strong effect of bulk admix- 
tures (C.S.P) on the temperature dependences of mass line intensi- 
ties of secondary ions of oxides, carbides, sulphides and phos- 

ides of iron in the high temperature ranges is discovered. The 
influence of two mechanisms of carbon diffusion on coverage size 
of the target surface by iron carbides is observed. 


8247 Energy of secondary electrons emitted from 
metal surfaces under bardment with ae ee a 
Krueger, W.; Scharmann, A.; Stiller, N. (Giessen Univ. (F.R. Ger- 
many). 1. — Inst.). Nucl. Instrum. Methods; 132: 483- 
488(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The investigation of the energy distribution of electrons 
released from metal targets by high energy ion bombardment 
showed an unexpected fine structure of monoenergetic electrons, 
which could be attributed to the decay of highly excited auto- 
ionizing states of the bombarding gas atoms. A comparison with 
spectra reported in literature revealed a rather g agreement 
with respect to the position of the lines on the energy scale. The 
measurements proved the practicability of the experimental 
method for such an investigation. 


8248 Sensitivity of the electronic stopping power to the shell 
structure of the material. Land, D.J.; Brennan, J.G. (Naval 
Surface Weapons Center, White Oak, Silver Spring, Md., USA). 
Nucl. Instrum. Methods; 132: 89-93(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Calculations of the electronic stopping power, Ssub(e), 
based upon previously developed modifications of the Firsdov 
theory, are presented for nitrogen ions on target materials from 
helium to molybdenum. From recent experimental results for the 
range distributions of 800 keV nitrogen ions implanted in a series 
of elemental my materials, values of Ssub(e) for nitrogen ions in 
these materials has been inferred. These values, which suggest the 
occurrence of a periodic structure in Ssub(e) for this system 
similar to that observed for other systems, are used to establish a 
parameterization of the modified Firsov model. With the same 
parameterization this model is applied to other systems for which 
stopping power data are available to test it as a universal model. 


8249 Measurement of the cross sections for protons 
and ‘He ions in erbium and erbium oxide: A test of Bragg’s rule. 
Langley, R.A.; Blewer, R.S. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Nucl. Instrum. Methods; 132: 109-117(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Measurements of absolute stopping cross sections of erbium 
and erbium oxide for 250 keV to 2.5 MeV protons and ‘He ions 
have been made by ion backscattering. Contamination of the erbi- 
um films was minimized by in situ deposition of the reactive metal 
onto the target substrate in an ultra-high vacuum chamber at- 
tached to the beam line of a 2.5 MeV Van de Graaff accelerator. 
Oxidation was accomplished by in situ annealing in an oxygen at- 
mosphere. The oxidation state of the film was determined by both 
X-ray diffraction and elastic proton scattering. A stringent test of 
Bragg’s Rule was made for erbium oxide by measuring the energy 
loss of the ion beam in an erbium film before and after oxidation. 
The measurements confirmed Bragg’s Rule at the highest velocities 
of this experiment (21x10* cm/s), while at the lowest velocity 
(5x10* cm/s) the rule was in error by 13%. This is believed to be 
the first stringent test of Bragg’s Rule in solids using absolute cross 
sections in which significant disagreement was observed between 
experiment and theory. The measured cross sections were also 
used to determine the parameters of the electronic stopping cross 
section formula developed by Brice. 


8250 Tegirncrenning ty tifvens heavy ions. Mar- 
wick, A.D. (UKAEA Research Group, Harwell. Atomic Ener, 
Research Establishment). Nucl. Instrum. Methods; 132: 313-316 
Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Measurements are presented of the forward sputtering ratio 
for 46.7 MeV Ni** ions passing through gold foils. The thickness 
of the foils were in the range 2.5-5 ym, coinciding with the —— 
of maximum damage near the end of the range of the projectiles. 
The thickness dependence of the sputtering yield shows a noe 
sg in this region, but the peak is much narrower than expected. 

e largest sputtering ratio is 3.8, about half that predicted by 
theory, and in contrast with measurements of fast-neutron sputter- 
ing yields which are generally much higher than expected, 
although the recoil spectrum in the two cases is similar. 
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8251 Experiments on transmission with 100-300 
keV noble gas ions on metal films. Mertens, P. (Hahn-Meitner-In- 
stitut fuer Kernforschung Berlin G.m.b.H. (F.R. Germany). 
Bereich Kernchemie und Reaktor). Nucl. Instrum. Methods; 132: 
307-311(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The yield and energy spectra of sputtered ions were in- 
vestigated in the energy range of 100-300 keV with Ne, Ar, Kr 
ions on aluminium, copper, and silver films of 500-1500 A. The 

oal of these experiments was to compare the measured yields to 

igmund’s theory for transmission sputtering, and to investigate the 
dependence of the energy spectra on the bombarding ion’s energy. 
The energy dependence of the sputtering a was studied at one 
foil thickness for different ion energies, whereby the aes sput- 
tered ion curents were registered. Sigmund’s formula S(E,)=const. 
a’ Ssub(n) (E,) (E=exit energy, Ssub(n)=nuclear stopping power 
of the projectile) proved to be well applicable for sputtered ions in 
the 100-300 keV range. A scattering experiment and the erosion 
of a vapor deposited surface on a carrier foil were performed to 
obtain the factor const. a’. The results of these experiments agreed 
with Sigmunds theory. The energy spectra of the sputtered ions 
above E=30eV were fitted by a polynomial with four parameters. 
At energies above 200 eV, the spectra had the form P(E) approxi- 
mately Esup(-b), with b approximately 2. No significant change of 
P(E) with the energy of the — was noticed. The following 
tendency could be noted: beyond the maximum of Ssub(n) (E,), b 
decreases with decreasing E, for a fixed projectile, i.e. with in- 
creasing stopping power more high energy tons are sputtered. The 
b values for different metals are approximately equal to those of 
reflection sputtering experiments. 


8252 Planar dechanneling studies in diamond type lattices. 
Morgan, D.V.; Jackson, D.P. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Nucl. Instrum. 
Methods; 132: 153-161(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

In this paper the authors compare the results of their com- 
puter model for dechanneling in diamond-type lattices with those 
obtained experimentally and also with analytical calculations based 
on the diffusion model of dechanneling. The results show excellent 
agreement with experimental data from a number of laboratories. 
The calculated dechanneling rate (R) and the half-lengths 
(xsub(1/2)) agree to within the expected statistical accuracy. Good 
agreement is also obtained for the dependence of xsub( 1/2) and R 
on the ion energy, crystal type and temperature. The minimum 
yields, however, do not agree, since the calculations do not include 
surface contaminant films. Analytical calculations based on the dif- 
fusion model consistently predict higher dechanneling rates and 
shorter half-lengths than experiment. But the functional depen- 
dence of xsub(1/2) on ion energy, atomic numbers Z(ion) and 
Z(crystal) and crystal temperature is similar in these calculations 
and the analytical theories. 


8253 Channeling studies of radiation in sodium 

chloride crystals. Newton, C.S.; Alexander, R.B.; Clark, G.J.; Hay, 

H.J.; Treacy, P.B. (Australian National Univ., Canberra. Dept. of 

oo Physics). Nucl. Instrum. Methods; 132: 213-218(1 Jan 
76). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Radiation damage has been created and monitored in NaCl 
single crystals using | MeV ‘He ions up to doses in excess of 
2x10" ions/cm*?. With the ion beam channeled along a <100> 
axis, simultaneous measurements have been made of the backscat- 
tered yield, X-ray emission and optical absorption. As observed 
previously, the channeling backscattered yield increases with dose 
to a maximum at 8x10" ions/cm*, whereafter an a nt 
‘annealing’ effect appears with the yield decreasing steadily. The 
Na and Cl X-ray yields show the same general trend, although at a 
dose of 2x10*ions/cm? the yields increase considerably and fluctu- 
ate with dose. The optical absorption appears to saturate at ap- 
proximately 10" ions/cm? after an initial rapid rise, but rises again 
at much higher doses. The temperature dose-rate dependence 
of the observed effects have been investigated. A possible 
mechanism is discussed to explain the annealing effect, in terms of 
aggregation of point defects. A further increase in all the yields oc- 
curs over 2x10" ion/cm*. This has been identified by microscopic 
studies as crystal break-up. 


8254 Computer studies of the reflection of light ions from 
solids. Oen, O.S.; Robinson, M.T. (Oak Ridge National Lab., Tenn. 
(USA)). Nucl. Instrum. Methods; 132: 647-653(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 
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Reflection of 10 eV to 20 keV H, T and He atoms from 
amorphous Al, Cu, Nb and Au has been studied using the binary 
collision cascade simulation program MARLOWE. The fractions of 
particles and energy reflected increase with increasing atomic 
number of the target and decrease with increasing incident energy. 
The peak in the energy distribution of reflected particles shifts to 
lower fractional energy with increasing incident energy. The 
number fraction reflected increases for increasing incident angle 
such that total reflection occurs for angles greater than a critical 
angle. Fair to poor ment is found between the calculations 

the experimental data available. 


8255 Dechanneling with the Fokker-Planck equation 
and a modified diffusion eetieat Ohtsuki, Y.H.; Eitaseen, M.; 
Waho, T.; Omura, T. (Waseda Univ., Tokyo (Japan). Dept. of 
Physics). Nucl. Instrum. Methods; 132: 149-151(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Dechanneling rates and the half-thickness are calculated in 
detail by solving the Fokker-Planck equation taking into account a 
modified diffusion coefficient. Use is made of an analytic expres- 
sion of the modified diffusion coefficients which was given by 
Kitagawa and Ohtsuki for many-phonon excitations, and by Waho 
and Ohtsuki for single-electron excitations. 


8256 X-ray emission from boron and boron nitride by bom- 
bardment with nitrogen and argon ions. Ozawa, K.; Kawatsura, K. 
(Japan Atomic Energy Research Institute, Tokai, 319-11 153 
Japan); Fujimoto, F. (Tokyo Univ. (J ). Coll. of General Edu- 
cation); Terasawa, M. (Tokyo Shibaura Electric Co. Ltd., 
Kawasaki, Kanagawa (Japan). Research and Development Center). 
Nucl. Instrum. Methods; 132: 517-520(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The X-rays of the boron atom emitted from thick boron and 
boron nitride targets by bombardment with nitrogen (0.3-1.1 
MeV) and argon (0.3-1.8 MeV) ions are investigated. The spectra 
from boron target consist of two peaks due to single and double K- 
shell vacancies. For boron nitride, the spectra due to single and 
double K-shell vacancies have two and one satellite respectively. 
The intensity ratio of the high energy side satellites of both spectra 
to each main peak increases with the decrease of the incident 


energy of the oy eye in the energy range examined. This fact 


Suggests that the high energy satellites are due to the transition 
from the 2p level of the nitrogen atom to the Is level of the boron 
atom with a 2p vacancy. Moreover, absolute cross sections have 
been measured for the ee and double K-shell ionization of the 
boron atom by heavy ion bombardment. The energy dependence 
of the ionization cross sections suggests that the mechanism of the 
inner shell ionization is understood by the electron promotion 
model during the collisions. 


8257 Ionisation induced defects in alkali halide single crystals. 
Perez, A.; Davenas, J.; Dupuy, C.H.S. (Department de Physique 
des Materiaux, Villerbanne, France). Nucl. Instrum. Methods; 132: 
219-227(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Defect creation has been studied in alkali halide crystals 
bombarded with energetic ions. Several kinds of defects are well 
known in such crystals but each type can be associated with dif- 
ferent interaction processes between the incident ion and the tar- 
get. All these defects may then be used as detectors of the parti- 
cle-matter interactions. In the case of LiF bombarded with hi 
energy ions (56 MeV alpha-particles and 28 MeV deuterons) 
penetration depths are sufficient to obtain the defect profiles along 
the ion y yay using an optical microspectrophotometric 
technique. So the F-center profiles in LiF give a view of Bragg’s 
curve for the electronic s ing power. se F-center profiles 
have been systematically studied as a function of the incident ion 
doses between 10"° and 10"ions/cm*. The experimental results 
have allowed one to develop a model for F-center creation taking 
into account the non-homogeneous distribution of the energy 
deposition in the crystal. A model of the interaction core sur- 
rounding the ion path in which the energy is dissipated by a delta- 
ray mechanism has been used to calculate the spatial energy dis- 
tribution. Knowing the F-center creation efficiency by a delta-ra 
mechanism it has | Bean possible to simulate the F-center profiles. 
rather good agreement was found between these calculated results 
and the experimental ones in the energy and dose ranges which 
have been studied. 


8258 The sputtering of PtSi and NiSi. Poate, J.M.; Brown, 
W.L.; Homer, R.; A jak, W.M. (Bell Labs., Murray Hill, 
N.J. (USA)); Mayer, J.W. (California Inst. of Tech., Pasadena 
(USA)); Tu, K.N. (IBM Watson Research Center, Yorktown 
Heights, N.Y. (USA)); Weg, W.F. van der (Philips Research 
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Laboratories, Amsterdam, The Netherlands). Nucl. Instrum. 
Methods; 132: 345-349(1 Jan 1976). 

__ From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Absolute ane yields have been obtained, by Ruther- 

ford scattering, for the constituents of the thin film com 
PtSi and NiSi on bombardment with 900 eV and 20 keV Ar; sput- 
tering yields have also been determined for thin film samples of Si 
(poly and single crystal), Ni and Pt. The ial sputtering yields of 

compounds are not related in any simple fashion to the cor- 
es elemental sputtering yields (e.g. the partial sputtering 
yields of Si in PtSi, Ssub(PtSi) and Nit Ssub(NiSi) are con- 
siderably larger than that of elemental Si, Ssub(Si). No deviations 
from stoichiometric sputtering are observed. However 20 keV Ar 
sputtering of PtSi produces a 200 A surface layer substantially en- 
riched with Pt. 


8259 Determination of the surface Debye temperature using 
quasi-triple collisions in low energy ion Poelsema, B.; 
Verhey, L.K.; Boers, A.L. (Rijksuniversiteit Groningen 
(Netherlands)). Nucl. Instrum. Methods; 132: 623-632(1 Jan 


1976), 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Energy spectra of heavy low energy noble gas ions, specu- 
larl eallentes hon a muneorpteiins ae Be inte onal pole at 
angles, show the existence of a quasi-triple collision peak. The oc- 
currence of this QT peak results from scattering from ‘three atom 
pit’ structures, present at the surface due to thermal vibrations of 
the target atoms. The temperature behaviour of this peak provides 
the waaay, be estimate the magnitude of the atomic thermal dis- 
placements. This possibility is, to a great extent, independent of 
uncertainties introduced by a lack of knowledge about charge 
exchange effects and the actual interaction potential. In this in- 
vestigation the surface Debye temperature of a copper (100) sur- 
face is obtained by comparing experimental and calculational 
results of 10 keV ket ions scattered along different low index 
directions at the surface. The temperature dependences of the QT 
and the QD peak in experimental energy distributions of ions, 
reflected along these azimuthal target directions, agree remarkably 
with the calculations using the just obtained Debye temperature. 
The calculated energy distributions exhibit qualitatively well the 
main characteristics oF the experimental ones. 


8260 Correlation of and measured GaAs and Ge X- 
ray yields as a function of crystal orientation. Price, P.B.; Gadeken, 
L.L. (Queen's Univ., a ari Ontario (Canada). Dept. of 
Physics). Nucl. Instrum. Met ; 132: 191-195(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Values of psisub(1/2) have been obtained for both X-rays 
and backscattered He* ions in Ge and GaAs as a function of beam 
energy. Although the energy dependence is similar in each case, 
there is a consistent discrepancy in magnitude between the X-ray 
and backscattered results. Using calculations based on the Binary 
Encounter Approximation and normalized backscattered yields the 
predicted X-ray yields have been corrected for variations in the 
dechanneled particle flux with orientation. Results of a comparison 
of experimental and predicted yields are given. 


8261 Dechanneling measurements of defect depth profiles and 
effective cross-channel distribution of misaligned atoms in ion-ir- 
radiated gold. Pronko, P.P. (Argonne National Lab., Ill. (USA)). 
Nucl. Instrum. Methods; 132: 249-259(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Defect depth profiles for self-ion and He* irradiated gold 
are obtained from single and multiple scatter dechanneling analysis 
in single-crystal gold films. Quantitative defect densities are ob- 
tained” through use of atomic-scattering cross sections. Integral 
damage profiles are extracted from the dechanneling spectra and 
subsequently differentiated to yield the volume concentration of 
defects as a function of depth. Results from the self-ion irradia- 
tions suggest that incident pod ry defect distributions across 
depths much greater than p icted by random stopping theory. 
This is in agreement with TEM observations of others. Comparison 
of the experimental profiles is made with theoretical vacancy dis- 
tributions predicted by defect diffusion in a radiation environment. 
Similarities are observed for the low-fluence irradiations, suggest- 
ing that profile characteristics may be controlled by rapid migra- 
tion and of interstitials to the film surfaces during irradiation. 
Information on the across-channel distribution of misaligned atoms 
in the damaged films is obtained with the steady increase of trans- 
verse energy model. A predominance of slight misalignment is ob- 
served with no contribution to dechanneling coming from atoms 
di significantly close to the center of the channels. This is 
in keeping with what is expected for crystal distortions caused by 
the strain fields associated with vacancy cluster defects. 
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8262 The effect of surface recoils on the energy distribution of 

— gold. Reid, I.; Farmery, B.W.; Thompson, M.W. (Sussex 
niv., Brighton (UK). School of Mathematical and Physical 

Sciences). Nucl. Instrum. Methods; 132: 317-319(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Modifications have been made to the time-of-flight spec- 
trometer enabling energy analysis of sputtered gold atoms with 
recoil angles of theta=56°-140°. Preliminary results using 
polycrystalline gold show the effect of direct and deflected surface 
recoils on the energy distribution of sputtered atoms. In the region 
of theta<90° a high energy peak aogeee in the time-of-flight dis- 
tribution. As theta decreases from this peak shifts to higher 
energies an amount expected for direct surface recoils. For 
theta>90°, which is the region wheve only deflected surface recoils 
are expected, a high energy peak does not appear. However, the 
random collision cascade peak does show a skewness towards 
higher energies which decreases as theta increases from 90°. At 
theta=135° the distribution has a Esup(-1.8) dependence which is 
close to that expected for random collision cascades. The next 
stage of the work is to determine to what extent focusing colli- 
sions, as opposed to surface collisions, contribute to the <100> 
and <110> sputtered spots in gold. 


8263 Sca' of light keV ions from i"_mo and 
crystalline solid surfaces. Robinson, J.E.; Kwok, K.K.; Thompson, 
D.A. (McMaster Univ., Hamilton, Ontario (Canada). Dept. of En- 
— Physics). Nucl. Instrum. Methods; 132: 667-671(1 Jan 
6). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Total reflection coefficients (R), backscattered energy frac- 
tions (y), and backscattered energy spectra are evaluated using a 
ry collision Monte Carlo technique for a variety of light ions 
(H, D, T, He) in the energy range 0.25-8 keV, incident on 


amorphous targets (C, Fe, Nb). The scattering is also evaluated for 
H on Nb for a range of incident angles and two electronic stopping 
values. The average scattered energy per reflected particle and the 
backscattered energy spectra are found to vary in a universal 
manner as a function of the reflection coefficient between the 
Rutherford high — limit and a low energy multiple collision 


limit. Single crystal effects are also briefly discussed using a diffu- 
sional dechanneling model. 


8264 Angular distribution measurements of sputtered atoms 
with characte X-ray emission. Roedelsperger, K.; Scharmann, 
A. (Giessen Univ. (F.R. Germany). 1. Physikalisches Inst.). Nucl. 
Instrum. Methods; 132: 355-362(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Polished polycrystalline metal targets have been bombarded 
. 130, 300 and 1000 keV Ar* ions at normal and oblique angles 
of ion incidence. The sputtered material has been collected on a 
LN,-cooled stainless steel ring and the angular distribution has 
been analysed by ion induced X-ray emission. The target erosion 
ranged between | and 8um and has been investigated with a 
scanning electron microscope. Most of the emission profiles have a 
Gaussian shape and are almost symmetrical to the target normal 
even for oblique ion incidence. The angular distributions of Cu 
and Au show some dose dependence which may be related to the 
development of surface structure. For oblique ion incidence an 
anisotropy, which is specific for the target material, is observed. It 
is caused by the anisotropy of the primary atoms and it might be 
influenced by resputtering. 


8265 An ion-implantation method to measure the fraction of 
beam carryi inner-shell vacancies when penetrating solids. 
Schartner, K.H.; Hoogkamer, Th.P.; Woerlee, P.; Saris, F.W. 
(Stichting voor Fundamenteel Onderzoek der Materie, Amsterdam 
(Netherlands). Instituut voor Atoom en Molecuulfysica). Nucl. In- 
strum. Methods; 132: 35-38(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

It is shown that from the Ar K-shell X-ray emission cross- 
section in collisions of Ar projectiles with Ar atoms, previously im- 
planted in Si, one can determine the fraction of beam carrying L- 
shell vacancies. The depth dependence of this fraction can be ob- 
tained by varying the implantation energy. The results yield quan- 
titative information on L-shell vacancy Wetimes of Ar ions moving 
through solids. 


8266 , Transmission and sm terry a e>- 
trons in silicon single crystals. iebel, . Neufert, A.; 
Clausnitzer, G. (Giessen Univ. (F.R. Germany). Abt. Grossgeraete 
oy Ta Kernphysik)). Nucl. Instrum. Methods; 132: 139(1 
Jan 1976). 

From 6. international conference on atomic collisions in 
solids, Amsterdam, The Netherlands (22 Sep 1975). 
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8267 Measurements of impact-parameter dependent cross sec- 
tions of continuum ye Schmidt-Boecking, H.; Tserruya, I.; 
Schule, R.; Schuch, R.; Bethge, K. (Frankfurt Univ. (F.R. Ger- 
many). Inst. fuer Kernphysik). Nucl. Instrum. Methods; 132: 489- 
492(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The impact-parameter dependence of cross sections for con- 
tinuum radiation was measured for the system 32 MeV S on 
(Na)Cl for different scattering angles. The experimental data are 
compared to calculations in the quasistatic approximation. There is 
a large disagreement between experiment and theory, which 
remains still unexplained. The main object of this paper is to show 
that probabilities P(theta,Esub(x)) as low as 10-7 to 10~*(photon/p 
article’keV) are feasible and may be used for testing MO-theories. 


8268 Secondary ion emission from crystalline molyb- 
denum: energy and angular distributions. Sc ootbrugge, G.A. v.d.; 
Wit, AGJ. de; Fluit, J.M. (Rijksuniversiteit Utrecht 
(Netherlands). Fysisch Lab.). Nucl. Instrum. Methods; 132: 321- 
327(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Energy and angular distributions were measured of seconda- 
ry ions emitted during bombardment of polycrystalline molyb- 
denum by helium and argon ions with energies in the keV region. 
This was combined with reflection measurements. The results show 
a large emission of low energy ions probably due to chemical emis- 
sion. Existing models do not seem to be very appropriate to 
describe this class of ions. 


8269 Total backscattering of protons from metal surfaces. 
Sidenius, G.; Lenskjaer, T. (Niels Bohr Institutet, Copenhagen 
(Denmark)). Nucl. Instrum. Methods; 132: 673-678(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The total backscattering of protons from aluminum, stain- 
less steel, copper, niobium, molybdenum, silver, tantalum and gold 
has been measured in the energy range 5-50 keV. Both the reflec- 
tion coefficient, reflection efficiency and the energy spectrum of 
the reflected particles are presented and compared with other ex- 
perimental data and theoretical calculations. 


8270 Surface channeling. Sizmann, R.; Varelas, C. 
(Muenchen Univ. (F.R. Germany). Sektion Physik). Nucl. Instrum. 
Methods; 132: 633-638(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

There is experimental evidence that swift light ions incident 
at small angles towards single crystalline surfaces can lose an ap- 
preciable fraction of their kinetic energy during reflection. It is 
shown that these projectiles penetrate into the bulk surface region 
of the crystal. They can travel as channeled particles along long 
paths through the solid (surface channeling). The angular distribu- 
tion and the depth history of the re-emerged projectiles are in- 
vestigated by computer simulations. A considerable fraction of the 
penetrating projectiles re-emerges from the crystal with constant 
transverse energy if the angle dl iatieie is smaller than the criti- 
cal angle for axial channeling. Analytical formulae are derived 
based on a diffusion model for surface channeling. A comparison 
= experimental data exhibits the relevance of the analytical 
solutions. 


8271 On the emission of seco electrons from solid deu- 
terium. Soerensen, H. (Danish Atomic Energy Commission, Risoe. 
Research Establishment). Nucl. Instrum. Met 5 132: 377-3791 
Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

An experimental facility was built where films of solid deu- 
terium of known thickness could be made and where they could be 
irradiated with pulsed beams of electrons (up to 3 keV) and light 
ions (up to 10 keV). Studies of secondary electron emission were 
made and the secondary electron emission coefficient epsilon was 
measured for deuterium for various angles of incidence at electron 
energies of 0.5-3.0keV. For normal incidence epsilon is quite 
small; it is well below one for all particle energies. It is seen that 
the angular dependence of epsilon is given by epsilon (theta) 
=epsilon(0)/costheta2/3, where theta is the angle of incidence. 


8272 B induced Open cot ees be 
pact. —— H. (K ._ ukuoka (Japan)); Ishii, K.; 
Morita, S. (Tohoku Univ., Sendai (J ). t. of Physics). Nucl. 
Instrum. Methods; 132: 503-505(1 san 1976) -_ 
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From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Continuous X-ray spectra from a thin aluminium target 
produced by MeV proton and helium-3 ion impact have been mea- 
sured with a Si(Li) detector. The observed tra can be well 
reproduced with a simple model where it is assumed that these 
continuous X-rays originate from bremsstrahlung due to secondary 
electrons ejected from the target. The calculated angular distribu- 
tion of these continuous X-rays is not isotropic but generally in- 
tense at 90°, which is also qualitatively in agreement with the ex- 
perimental measurement. 


8273 The effect of adsorption of Cs and coadsorption of Cs 
and O, on bombardment-induced light emission from Cu and Al 
surfaces. Thomas, G.E.; de Kluizenaar, E.E. (Philips Gloeilampen- 
fabrieken N.V., Eindhoven (Netherlands)). Nucl. Instrum. 
Methods; 132: 449-452(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Simultaneous measurements of the light emission from 
excited neutral atoms sputtered by a 10 keV Kr~ beam from Cu 
and Al surfaces and also the photoelectric emission current excited 
by a He-Ne laser have been made to study the effects on the 
excited atom yield caused by the deposition of a fractional 
a of Cs and by the “ap nee of O, on the cesiated sur- 
faces. The presence of adsorbed Cs causes only a minor decrease 
in the yield of excited substrate particles, but significantly alters 
the dependence of the light emission intensity on the O, pressure 
from that observed on the clean substrates. The results suggest that 
the formation of individual metal-oxygen bonds at the surface 
leads to the chemical enhancement effect. 


8274 Surface structure analysis by means of Rutherford scat- 
tering: methods to study surface relaxation. Turkenburg, W.C.,; 
Soszka, W.; Saris, F.W.; Kersten, H.H.; Colenbrander, B.G. 
(Stichting voor Fundamenteel Onderzoek der Materie, Amsterdam 
(Netherlands). Instituut voor Atoom en Molecuulfysica). Nucl. In- 
strum. Methods; 132: 587-602(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The use of Rutherford backscattering for structural analysis 
of single crystal surfaces is reviewed, and a new method is in- 
troduced. With this method, which makes use of the channeling 
and blocking phenomenon of light ions of medium energy, surface 
atoms can be located with a precision of 0.02 A. This is demon- 
— in a measurement of surface relaxation for the Cu(110) 
surface. 


8275 Backscattering of neutralised Ar-ions from a Cu(110) 
surface. Veen, A. van (Technische Hogeschool Delft 
(Netherlands) ); Fluit, J.M. (Rijksuniversiteit Utrecht 
—> Nucl. Instrum. Methods; 132: 573-577(1 Jan 
1 ). 


From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Energy distributions are measured of both Ar*-ions and 
neutralised Ar-ions backscattered from a Cu(110) surface, bom- 
barded with 200 eV Ar*-ions. The experimental results are com- 
pared with results of computer calculations. The difference in scat- 
tering behaviour of the ions and the neutrals could be explained by 
assuming that the scattered ions originate only from impacts near 
surface atoms or chains of atoms on the surface. 


8276 Charge e of low energy He ions and atoms scat- 
tered from a copper crystal. Verhey, L.K.; Poelsema, B.; 
Boers, A.L. (Rijksuniversiteit Groningen (Netherlands)). Nucl. In- 
strum. Methods; 132: 565-570(1 Jan F576). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

lon yield measurements are presented for 3-10 keV He ions 
and atoms bombarding a (100) surface of a c © target. The 
scattering angle is 30°. The difference between ion and atom 
scattering results is pee by charge exchange processes occur- 
ring during the particle-surface interaction. An accurate descrip- 
tion of the experimental results can be given by a collision model 
which takes into account Auger neutralization as well as ionization 
and neutralization resulting from a violent collision between an in- 
coming particle and a surface atom. From the atom beam experi- 
ments one is able to measure the characteristic peg hee Auger 
neutralization Vsub(c) and the ionization probabilit b(i). We 
measured the energy dependence of Vsub(c) and b(i) in the 
energy range of 3-10 keV. The observed values of Vsub(c) and 
Psub(i) agree with estimations deduced from ion beam experi- 
ments. 


8277 Continuum optical radiation uced by low 
heavy particle bombardment of metal Bag White, C.W.; Tolk, 
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N.H.; Kraus, J. (Bell Labs., Murray Hill, N.J. (USA)); Weg, W.F. 
van der (Phillips Research Laboratories, Dept. Amsterdam, The 
Netherlands). Nucl. Instrum. Methods; 132: 419-425(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Radiative continua in the spectral range 2000-8000 A are 
observed during ion and neutral bombardment of certain transition 
metal targets. The experimental results su that the radiation 
arises from the radiative decay of sputtered excited clusters which 
are created as a result of collision processes occurring in the near 
surface region. 


8278 Current density effects in secondary ion emission studies. 
Wittmaack, K. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H., Neuherberg/Muenchen (F.R. Germany). Physikalisch- 
Technische Abt.). Nucl. Instrum. Methods; 132: 381-385(1 Jan 
1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The influence of the primary ion current density on the 
secondary ion emission from clean surfaces has been investigated. 
The experiments were carried out in a quadrupole equipped mass 
spectrometer using 10-12keV argon primary ions. A focussing 
device in the vicinity of the target allowed the current densities to 
be varied between some 10uA/cm? at beam currents between 1 
and 5yA. Energy spectra of secondary ions could be obtained by 
use of : a suitable energy analyser preceeding the quadrupole mass 
filter. Due to focussing the secondary ion intensities increased mar- 
kedly for a variety of metal targets. The effects were most 
pronounced for mer metals, in particular for gold where the yield 


increased up to a factor of 20. The enhancement is attributed to 
ionization taking place in vacuum at large distances from the tar- 
get surface. Several ionization processes are considered which may 
account quantitatively for the magnitude of the effects observed. 


8279 Ion beam source. Bach, H. (to Jenear Glaswerk Schott 
and Gen.). US Patent 3,949,230. 6 Apr 1976. Priority date 25 Mar 
1974, German, Federal Republic of (F.R. Germany). 10p. 

An ion beam source ofthe Penning type having an electro- 
static tube lens, an ion-immersion lens and a conical screen is 
described. 


8280 Cold-cathode ion source. Flemming, J.P.W. (to Western 
Electric Co., Inc.). US Patent 3,955,118. 4 May 1976. Filed date 
19 Feb 1975. 8p. 

A cold-cathode ion source that includes a specially shaped 
hollow anode and specially shaped anode-cathode insulators to 
preclude the buildup of short-circuiting bridges of sputtered 
cathode material is described. When used with solid feed material, 
the source can also include an oven-anode having cavities for 
vaporizing the solid feed material and passages connecting the 
cavities to the bore of the anode. The — of the oven-anode 
provides an increasing temperature gradient from the cavities to 
the bore that minimizes condensation of vaporized feed material 
that could block the ports. 


8281 Angular dependence of the emission of secondary ions 
directions. Bukhanov, V.M.; Motavekh, K.A.; 
Yurasova, V.E. (M. V. Lomonosov State University, Moscow). 
Sov. Phys. - Solid State (Engl. Transl.); 18: No. 6, 1025-1027(Jun 
1976). 
A (001) face of a copper single crystal was bombarded with 
20 kev neon ions. The sputtering intensity as a function of angle of 
incidence was studied. (AIP) 


8282 (SAND—76-6031) Critical vacuum current of 
relativistic electron beams. Ryutov, D.D. (AN SSSR, Novosibirsk. 
Inst. Yadernoj Fiziki). — Translation by P. Newman of 
Preprint [YaF 75-97. 14p. Dep. NTIS $3.50. 

The attainability of the Smith and Hartman critical current 
on injection of a relativistic electron beam (REB) into a vacuum 
drift space is demonstrated. 


8283 Formation of excited H by impact of 5—30-keV H, *, 
H, *, and H, * ions on metal surfaces. Rausch, E.O.; Thomas, E.W. 
(School of Physics, Georgia Institute of Legere Atlanta, 
Georgia 30332). Phys. Rev., A; 14: No. 5, 1912-1914(Nov 1976). 
When 5- to 30-keV H, *, H, *, and H; * are incident on 
Mo, Cu, or stainless-steel targets, a small fraction are backscat- 
tered in a neutral excited state. These particles subsequently decay 
and the emission can be observed as Doppler-broadened spectral 
lines. Measurements of the total Balmer-8 line intensity are 
presented as a function of incoming projectile energy. It is found 
that H, * and H; * projectiles at energy E behave the same as two 
or three protons at energy E/2 or E/3, respectively. The energy de- 
ndence of the total intensity down to a projectile energy of 1.67 
eV is consistent with a model which includes radiationless deex- 
citation at the surface. (AIP) 
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ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 7524, 8308, 8325, 8661 


8284 Ground state of solid molecular hydrogen at high 
Rabinovitch, A.; 

the Negev, Beersheba (Israel)). pp v.4 p.407-410 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Calculations of the ground state energy and its change with 
—- for a hydrogen molecule enclosed in a box were per- 
ormed for temperature T=O°K. In recent years the behaviour of 
hydrogen under pressure has evoked great interest. This behaviour 
is of importance for Laser driven fusion as well as for planets con- 
stitution theory. The equation of state of hydrogen has been in- 
vestigated by many authors, all of whom predict a transition from 
a molecular to an atomic solid at T=O°K and pressures of the 
order of 1 M bar. In these calculations a hydrogen molecule in a 
box was treated and a comparison with the results for an atom in 
the same model a an easy method to obtain the binding 
energy. The box here of course is only a single particle first ap- 
proximation to the real many body problem. 


8285 Neutron scattering on mixed phonon-libron modes in 
solid H,. Bickermann, A.; Spitzer, H.; Stein-Arsic, M.; Stiller, H. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Festkoerperforschung); Lechner, R.E.; Meyer, H.; Scherm, R.; 
Volino, F. (Institut Max von Laue - Paul Langevin, 38 - Grenoble 
(France)). pp 384-387 of In Low temperature physics. Vol. IV. 
one M.; Vuorio, M. (eds.). Amsterdam; North-Holland 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Solid hydrogen undergoes a first-order structural transfor- 
mation from hcp (T>T/sub lambda/) to fcc (T<T/sub lambda/) at 
a temperature T/sub lambda/ which decreases linearly with the 
ortho concentration x for x>= 0.6 from T/sub lambda/ (x=1) = 
3.14 K to T/sub lambda/ (x=0.6) = 0.47 K. This transformation is 
accompanied by a cooperative orientational ordering of the ortho 
(J=1) molecules giving rise to collective excitations in the J = | 
subspace which are called librons. They have been observed for B 
approximately equal to O by optical measurements but extension 
to non-zero wavevector by neutron spectroscopy resulted in a dis- 
crepancy to theoretical predictions. It could be explained by taking 
into account the phonon-libron coupling. For a more detailed in- 
vestigation of this coupling, a new experiment has been done and 
some of its results are presented. 


8286 Atomic inner-shell processes. Volume II. Experimental 
approaches and applications. Crasemann, B. (ed.). New York; 
Academic Press, Inc. (1975). 229p. 

Experimental aspects of the field are covered, including a 
summary of the use of radioactive atoms for studies of atomic 
transition probabilities, and surveys of modern techniques of elec- 
tron and photon rages Selected practical applications of 
inner-shell processes are outlined. Abstracts of each of the six 
chapters were prepared. (GHT) 


8287 Inner-shell transition measurements with radioactive 
atoms. Venugopala Rao, P. (Emory Univ., Atlanta). pp 1-32 of In 
Atomic inner-shell processes. Vol. II. Crasemann, B. (ed.). New 
York; Academic Press, Inc. (1975). 

The general principles underlying the experimental 
techniques that make use of radioactive ene oy for the produc- 
tion of primary vacancies in atomic inner shells and the study of 
their decay modes are outlined, and a survey is made of the cur- 
rent status of the results. Topics covered include: fluorescence, 
Auger, and Coster-Kronig yields; decay of double inner-shell 
vacancy states; Auger electron intensities; relative x-ray intensities; 
measurement of widths; and directional correlations. 13 figures, 95 
references. (GHT) 


8288 Ionization through nuclear electron capture and internal 
conversion. Emery, G.T. (Indiana Univ., Bloomington). pp 201-231 
of In Atomic inner-shell processes. Vol. I. Crasemann, B. (ed.). 
New York; Academic Press, Inc. (1975). 

The spectra of primary inner-shell holes generated by elec- 
tron capture and internal conversion are discussed. 5 figures, 58 
references. (GHT) 


8289 Secondary atomic effects accompanying nuclear transi- 

tions. Walen, R.J.; Briancon, C. (Centre de Spectrometrie 

Nucleaire, Orsay, France). pp 233-263 of In Atomic inner-shell 

ong (1975). Crasemann, B. (ed.). New York; Academic 
. Inc. : 


ieberger, R. (Ben-Gurion Univ. of 
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Some consequences of the production of inner-shell vacan- 
cies in y-ray internal conversion are considered and internal 
ionization or shakeoff accompanying B decay and nuclear electron 
capture are discussed. (GHT) 


8290 Isotope shifts, chemical shifts, and hyperfine interaction 
of atomic K x rays. Boehm, F. (California Inst. of Tech., 
Pasadena). Pp 411-441 of In Atomic inner-shell processes. Vol. I. 
Crasemann, B. (ed.). New York; Academic Press, Inc. (1975). 

The data pertaining to K x-ray isotope and chemical shifts, 
as well as the present understanding of these data in comparison 
with optical isotope shifts, muonic x-ray isotope shifts, nuclear 
structure, and atomic self-consistent field calculations are sum- 
marized. The experimental technique is briefly described. 13 figs., 
6 tables, 56 refs. (GHT) 


8291 Calculated electronic structure of uranium hexafluoride. 
Boring, M. (Los Alamos Scientific Lab., N.Mex. (USA)); 
Moskowitz, J.W. (New York Univ., N.Y. (USA)). Chem. Phys. 
Lett.; 38: No. 1, 185-187(15 Feb 1976). 

The electronic structure of the free UF, molecule has been 
computed in both its ground and excited state configurations. The 
calculations were performed at several internuclear distances (but 
maintaining Osub(h) symmetry) using the non-relativistic multiple 
scattering Xa method. The computed equilibrium distance 
Ss gray apne 2.00 A) and ionization energy (approximately 13.0 
eV) are in good agreement with experimental data. The computed 
charge transfer excitations correlate favorably with the UV absorp- 
tion spectrum of UF.. 


8292 Multiphonon-assisted anti-Stokes and Stokes fluorescence 
of triply ionized rare-earth ions. Auzel, F. (Centre National 
d'Etudes des Telecommunications, 92220 Bagneux, France). J. 
Lumin.; 12-13: 715-722(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

Experimental demonstration of multiphonon assisted anti- 
Stokes and Stokes excitation of RE** ions in different hosts, that is 
in a weak coupling ion-lattice interaction case, is obtained. An ex- 
ponential behaviour of excitation probabilities with respect to 
energy difference between excitation and electronic line is found 
just as for multiphonon assisted non radiative decay and energy 
transfer. Exponential parameters asub(AS) and asub(S) for anti- 
Stokes and Stokes excitation are measured and liked to the 
Miyakawa-Dexter a parameter for decay, leading to estimates for 
Pekar-Huang-Rhys re parameter S, of about 0.04 in agree- 
ment with values obtained by other authors by one-phonon spectra 
or non radiative decay measurements. 


8293 Fluorescence of trivalent rare earth ions in crystals and 
the detection of their EPR and ENDOR spectra. Hutchison, 
C.A. Jr; Liu, E.D. (Chicago Univ., Ill. (USA). Enrico Fermi Inst.). 
J. Lumin.; 12-13: 665-668(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

Thi r describes the changes in the intensity of the 


is 
Nd** 4Gsub(7/2), u=3/2yields*Isub( 11/2) fluorescence at approxi- 
mately 2.0 K in the LaCl, crystal, which are produced by 


microwave m tic resonances of the lowest Kramers doublets of 
Nd** in ‘Isub(9/2), *Isub( 13/2), and * Isub( 15/2) states and of Er** 
in a 15/2) state and U** in the ‘Isub(9/2) state in the same 
crystal. 


8294 Cooperative optical transitions of Yb**-Yb** and Gd**- 
Yb** ion pairs in YbPO, hosts. Nakazawa, E. (NHK Broadcasting 
Science Research Laboratories, Kinuta, Setagaya-ku, Tokyo 157, 
Japan). J. Lumin.; 12-13: 675-680(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

Spectra of three kinds of cooperative optical transitions, i.e. 
cooperative absorption, cooperative luminescence, and Raman lu- 
minescence are studied for Yb**-Yb** and Gd**-Yb** pairs in 
YbPO, hosts. It is shown that the structure observed in the low 
temperature =~ is well understood by referring to the crystal 
field-split levels of the ions in a pair, indicating that the coupling 
interaction in the pair does not change the energy levels of the 
ions. 


-_ a wens ganier | gag Er**ions in LaF,. 
amoto, E. (Mitsubishi Electric .. Amagasaki, H 
og Central Research Lab.). J. ines 12-13: 763-767(Mar 


From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

The relative quantum efficiency of the ‘Ssub(3/2)y 
ields*isub( 15/2) emission of Er** ions in LaF, at 295 K can be ex- 
plained well by the theory of Yokota and Tanimoto in which the 
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donor-donor energy transfer is re as diffusion of excitation. 
The energy transfer constant Csub(DD) between donor ions ob- 
tained from the diffusion coefficient is in good agreement with the 
value calculated by the theory of Dexter. 
8296 E transfer between Bi** u**, Bi*tyieldsSm** 
and UO,**yieldsu>* in oxide glasses. Reisfeld, R.; Lieblich, N.; 
Boehm, L. (Hebrew Univ., Jerusalem (Israel)); Barnett, B. (Soreq 
Nuclear Research Center, Yavne, Israel). J. Lumin.; 12-13: 749- 
753(Mar 1976). 

From 1975 international conference on luminescence; 
Tokyo, i (1 Sep 1975). 

P bilities and efficiencies of energy transfer from Bi** to 
Eu**, Bi** to Sm** in borax and germanate glasses, and from 
UO,** to Eu** in seg apes glass were measured. Enhancement of 
acceptor fluorescence by two orders of magnitude was achieved as 
a result of energy transfer. From the decrease of donor 
fluorescence lifetime the energy transfer from UO,** to Eu** was 
found to be nonradiative. 


8297 Position of the *D, level of Eu** in AMgF, (A=K, Rb, 
Cs). Sommerdijk, J.L.; Bril, A. (Philips Gloeilampenfabrieken 
1978) Eindhoven (Netherlands)). J. Lumin.; 12-13: 669-673(Mar 

From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 

The position of the *D, level of Eu** in the lattices AMgF; 
(A=K, Rb, Cs) has been derived from the °D,-’F, luminescence 
transition. For A=Rb or Cs the *D, level is situated at very high 
energies, which is correlated with the chemical bonding properties 
of Eu** in these lattices. 


8298 Angular distribution of Xe Ssyieldsep photoelectrons: 
Direct evidence for final-state interaction. Dehmer, J.L.; 
Dill, D. (Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev. Lett.; 37: No. 16, 1049-1052(18 Oct 1976). 

The angular distribution of Xe Ssyieldsep photoelectrons has 
been measured yielding an asymmetry parameter B=1.4 +- 0.1 at 
304 A. This deviation from the intuitively expected result B=2 (for 
a pure cos*@ distribution) for photoionization of an s subshell of a 
'S, target is a direct manifestation of anisotropic interactions ex- 

rienced by the electron during the ejection process. The com- 
ined effect of interchannel and spin-orbit coupling is proposed as 
the likely interaction mechanism. (AIP) 


8299 Isotope effects in the molecular spectrum of plutonium 
hexafluoride. Kugel, R.; Williams, C.; Fred, M.; Malm, J.G.; Car- 
nall, W.T.; Hindman, J.C.; Childs, W.J.; Goodman, LS. 
(Chemistry Division, Argonne National Laboratory, Argonne, Il- 
linois 60439). J. Chem. Phys.; 65: No. 9, 3486-3492(1 Nov 1976). 

The first evidence for an isotope shift in the near infrared 
region of the spectrum of an actinide molecule, PuF,, is reported. 
By use of samples of **PuF, and **PuF,, isotope shifts were found 
in the absorption region near 8000 A. Shifts of 0.3 to 1.2 cm™ 
were observed. The data are interpreted as indicating that some of 
the absorption bands in this region are vibronically induced elec- 
tronic transitions which result from coupling of one or more quan- 
tum changes in the asymmetric v;(F,/sub u/) and v,(F,/sub u/) 
vibrations to electronic states of the nonbonding Sf electrons in the 
molecule. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 7736, 8290 


8300 (BNL—50510) Antimatter-matter 
Positrons and . A TP y, 1930—1974. Lam- 
brecht, R.M. (Brookhaven National Lab., Upton, N.Y. (USA)). Jul 
1975. Contract E(30-1)-16. 206p. Dep. NT iS $7.75. 

A bibliography is presented on positrons and positronium. 
(JFP) 


8301 Fluorescence kinetics and annihilation kinetics 
investigations in cadmium sulfide Grillot, E.; Bancie-Gril- 
lot, M.; Eqre. M. (Reims Univ., 51 (France)). J. Lumin.; 12-13: 
461-466(Mar 1976). 
From 1975 international conference on luminescence; 
Tokyo, Japan (1 Sep 1975). 
Fluorescence kinetics and positrons annihilation kinetics in- 
i on CdS — either very pure or with increasing 
contents of Ag-ions, to similar wey py em ny results. Ag- 
ions mainly fill the cadmium vacancies of lattice, building red 
emission luminogene centres, ~ “1 ‘edge-emission’ ones are 
These latter, which involve an excited level active for 


high energy series fluorescence, seems actually related to cadmium 
vacancies. 
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8302 Observation of the nature of the P-wave 
nucleus interaction at large Z. , M.; Bradbury, J.N.; Gram, 
P.A.M.; Hutson, R.L.; Schillaci, M.E.; Hargrove, C.K.; Reidy, J.J. 
is Alamos Scientific Laboratory, Los Alamos, New xico 
7545). Phys. Rev. Lett.; 37: No. 17, 1135-1137(25 Oct 1976). 
We have measured the zero-energy P-wave pion-nucleus in- 
teraction for Pd (Z=46) using the pionic-atom nuclear-resonance 
effect. The observed ratios of selected pionic x-ray intensities for 
two isotopes of Pd imply that the interaction is repulsive for this 
value Z, in contrast to its observed attractive nature for Z< or 
=30. This cahnge in the P-wave pion-nucleus interaction is in 
agreement with a previously untested theoretical prediction. (AIP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 8193, 8324, 8328 


8303 (COO— 2562-2) Electron transfer processes in ion colli- 
sions with atomic h . Final report for period February 1, 
1975—June 30, 1976. yfield, J.E. (Yale Univ., New Haven, 
Conn. (USA). Dept. of Physics). Jul 1976. Contract E(11-1)-2562. 
27p. Dep. NTIS $4.00. 

Results of experiments completed with Yale equipment cou- 
pled to the Oak Ridge Test Bench and Tandem Accelerator facili- 
ties are presented. Electron transfer cross sections have been mea- 
sured at keV collision energies for B, C, N and O ions collidin 
with H, H,, Ar and He gas targets. The ion charge states studied 
range from +2 through +5. Also reported are cross sections for Si 
and Fe ions on H, H, and Ar at energies between 1.5 and 14 MeV, 
with charge states varying between +5 and +13. Also measured 
were the cross sections for H* collisions with H, H, and Ar for 
energies between 0.8 and 2.5 MeV. At keV energies the cross sec- 
tions for highly charged B, C, N and O ions are found to be | x 
10-"* cm?. The cross sections for 4 MeV Fe ions scale roughly with 
the square of the ion charge, and have values as high as 0.5 x 
10-"* cm? for Fe'** + H collisions. A strong energy dependence is 
found for Fe ion collisions between 4 and 14 MeV. Previous 
results for MeV H* + Ar collisions are nicely reproduced, while 
our first results for the fundamental MeV H* - H collision problem 
are cross sections higher than many theoretical predictions. 


8304 (COO—3247-35) Generalized oscillator strengths. 
Progress report, July 1, 1975—July 1, 1976. Lassettre, E.N. 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). 1976. Contract 
E(11-1)-3247. 28p. Dep. NTIS $4.00. 

Collision cross section determinations on the transition E* 
=*/sub g/ reversible arrow X' =*/sub g/ in N, at 100, 200, and 300 
eV show that the cross section decreases steadily at each kinetic 
energy as the scattering angle increases at angles in the range 2° 
yields 14°. Thus, the transition resembles the 2°S reversible arrow 
1°S transition helium studied by Dillon [J. Chem. Phys. 63, 2035 
(1975)]. Both singlet-triplet transitions belong to a class for which 
the cross section is abnormally high in forward scattering as ex- 
pected, since the orbital term symbol is the same in ground and 
excited states. The study of the singlet-triplet transition in N, is re- 

rted. Two theoretical studies have been completed, one on the 
unctional form at one-electron momentum distributions deduced 
from a local one-electron potential function, and the second on the 
connection between generalized oscillator strengths and collision 
cross sections (in m approximation) for resonant energy 
transfer in the collision of two molecules. 


8305 (COO—3283-20) Reaction of C*(‘P) with molecular 
hydrogen. Jones, C.A.; Wendell, K.L.; Kaufman, J.J.; Koski, W.S. 
(Johns Hopkins Univ., Baltimore, Md. (USA). Dept. of Chemis- 
try). 1976. Contract E(11-1)-3283. 23p. Dep. NTIS $3.50. 

The reaction of the C*(?P/sub u/) ion with molecular 
hydrogen to form CH* is studied at 0.5 to 9 eV in a reaction in- 
volving the first excited state. The energy spectra, yield, the vari- 
ous levels excited, and the mechanisms for this reaction are 
discussed. (JFP) 


8306 (LBL—5120) Dynamics of the reaction of the N* ion 
with hydrogen isot and helium. Ruska, W.E.W. (California 
Univ., Berkeley (USA). Lawrence qn | Lab.). 28 Jun 1976. 
Contract W-7405-ENG-48. 173p. Dep. NTI $6.75. 


Thesis. 

Molecular beam techniques were used to study the reactive 
and non-reactive scattering of the nitrogen positive ion from 
hydrogen isotopes and helium, at energies above the stability limit 
for stripping. Reactive scattering was observed from H. 
and HD targets. Non-reactive scattering was observed from H, and 
D, targets, and from He at one energy. A correlation diagram for 
the system is presented and compared with the available a 
calculations. Two surfaces are expected to lead to reaction. is 
a 7A, - *PI surface, the other, a °B, - *2~ surface. Collinear ap- 
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proaches are expected to be most reactive on the *B, - *2~ surface; 
noncollinear, on the 3A, - 3PI surface. Theoretical models are 
presented in which an incident hard sphere A, 4 7 poe the 

rojectile ion, strikes one of a pair of hard spheres B-C represent- 
ing the B hydrogen molecule. After an impulsive A-B collision, an 
impulsive B-C collision may take place. The relative energy of A 
to B is then examined, and a reactive event is considered to have 
occurred if the energy is less than the dissociation energy for the 
A-B molecule. This model is treated both in the collinear case and 
in three dimensions. A po technique for the collinear case is 
summarized and applied to reaction on the *B, - *2~ surface. An 
integral equation for the three-dimensional case is developed. A 
synthesis of two treatments, representing the behavior of the 
system on both reactive surfaces, and roe the charge- 
exchange channel, correctly predicts the observed product dis- 


tribution. Predictions are also presented for the as yet unobserved 
case of reactive scattering from a D, target. 


8307 (RLO— 1388-285) 'D autoionization series in helium. 
Burch, D.; Bolger, J.; Moore, C.F. (Washington Univ., Seattle 
(USA). Dept. of Physics; Texas Univ., Austin (USA). Center for 
om Studies). 1976. Contract E(45-1)1388. l1p. Dep. NTIS 


Ten states of doubly excited He have been observed in a 
high-resolution electron emission spectrum from 30-MeV O5* + 
He collisions. Five lines can be identified as the (2p np)'D+ series. 
The excitation mechanism is discussed and compared with results 
of an identical measurement using 4-MeV proton excitation. 


8308 (UCID—17231) Interaction cross section of C/sub s/* 
ions. Hiskes, J.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Aug 1976. Contract W-7405-Eng-48. 8p. 
Dep. NTIS $3.50. 

Some estimates of the shape of C/sub s/ ion and C/sub s/ 
atom interaction potentials suggest that the Ct/sub s/ + C*t/sub s/ 
charge transfer cross section may be less than 10-5 cm?. 


8309 Atomic inner-shell processes. Volume I. Ionization of 
transition probabilities. Crasemann, B. (ed.). New York; Academic 
Press, Inc. (1975). 480p. $47.50. 

Inner-shell excitation by electrons, heavy charged particles, 
and photons, as well as atomic excitation accompanying nuclear 
decay are discussed. The theory of radiative and radiationless 
transitions is surveyed, both in terms of single particle descriptions 
and of more complex many-body approaches. Recent advances in 
the theory of multiple decay processes are summarized. The calcu- 
lation of transition energies is discussed, and energy shifts caused 
by the chemical environment and hyperfine interactions are sur- 
veyed. Individual abstracts were prepared for each of the eleven 
chapters. (GHT) 


8310 Theory of charged-particle excitation. Madison, D.H.; 
Merzbacher, E. (Univ. of North Carolina, Chapel Hill). pp 1-72 of 
In Atomic inner-shell processes. Vol. I. Crasemann, B. (ed.). New 
York; Academic Press, Inc. (1975). 

A systematic exposition of the collision mechanisms which 
overn inner-shell vacancy production by electrons, bare charged 
avy particles (protons, alpha particles, etc.), and complex heavy 

ions is given. The collision energies of greatest interest lie in the 
keV and MeV range. Topics covered are: Born approximation; 
electron-impact ionization; Coulomb ionization of inner shells by 
heavy charged particles; and a general semiclassical theory of 
inner-shell ionization. 15 figures, 154 references. (GHT) 


8311 Ion—atom collisions. Richard, P. (Kansas State Univ., 
Manhattan). pp 73-158 of In Atomic inner-shell processes. Vol. I. 
Crasemann, B. (ed.). New York; Academic Press, Inc. (1975). 
lon-atom collisions as related to inner-shell ionization are 
reviewed, with emphasis on the experimental methods and results. 
The review includes collisions studied with all types of ions from 
protons to the heaviest available projectile ions. Collisions with in- 
cident electron beams are excluded. Experimental measurements 
reviewed include: K x-ray cross sections; L x-ray cross sections; 
pesca X-ray measurements; impact parameter dependence 
of x-ray production, nonmonotomic Z dependence of x-ray 
production cross sections; x-ray cross-section measurements in gas 
targets; high resolution x-ray measurements in gas targets; Auger- 
electron measurements; radiative electron capture and bremss- 
trahlung; united atom phenomena; plasmon and hypersatellite ex- 
citations in ion-atom collisions; electron capture, excitation, and 
a in collisions of few-electron projectiles with gas targets; 
and inelastic energy-loss method. Metastable states with K shell 
vacancies are discussed. 57 figures, 6 tables, 232 references. 


8312 Lifetime measurements of prompt multi transitions 
in highly stripped projectile ions. Panke, H.; Bell, F.; Betz, H.-D.; 
Stehling, W. (Muenchen Univ. (F.R. Germany). Sektion Physik). 
Nucl. Instrum. Methods; 132: 25-28(1 Jan 1976). 
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From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 
Multiplet states of 1, 2, and 3 electron sulphur ions 
roduced in 92 MeV S passing through thin C and Al foils have 
en resolved using a Bragg spectrometer. Relativistic Hartree- 
Fock calculations were performed for their identification. 
Lifetimes of prompt transitions have been measured using the non- 
proportionality between the projectile multiplet X-ray yields and 
the target thickness. 


8313 Py of beam-foil spectroscopy to atomic colli- 
sions in Sellin, I.A. (Tennessee Univ., Knoxville (USA)). 
Nucl. Instrum. Methods; 132: 397-404(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

An account of some highlights of the Fourth International 
Conference on Beam-Foil Spectroscopy of particular pertinence to 
ionic collision phenomena in solids is given. 


8314 Optical excitation during ion bombardment of copper 
under channeling conditions. Weg, W.F. van der (Philips Research 
Labcratories, Dept. Amsterdam, The Netherlands); Tolk, N.H.; 
White, C.W.; Kraus, J.M. (Bell Labs., Murray Hill, N.J. (USA)). 
Nucl. Instrum. Methods; 132: 05-410(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Measurements of the emission intensity of several spectral 
lines originating from excited sputtered Cu atoms and ions during 
bombardment with 50 and 100 keV Ar* ions and also of the emis- 
sion intensity of lines emitted by backscattered He atoms and ions 
during bombardment with 100 and 200 keV He* ions are 
presented. When the incoming beam is aligned with a <110> axis 
of the target crystal, one observes a pronounced intensity 
minimum in the optical radiation. The value of chisub(min) ob- 
tained for several atomic and ionic lines of copper depends on the 
excitation energy, Esub(exc). For copper lines chisub(min) ranges 
from 13% for low excited states to 23% for high excitation ener- 
gies. The trend for the He lines is the reverse. Here the ionic line 
has a lower minimum yield than the atomic lines. The fact that a 
channeling phenomenon is observed in the light emission both for 
beam and target ions indicates that particles coming from an ex- 
tended depth inside the crystal contribute to the emission. A possi- 
ble interpretation for the observed relation between chisub(min) 
and Esub(exc) are discussed. 


8315 Non-characteristic x-rays from heavy ion collisions in 
gaseous and solid targets. Bell, F.; Betz, H.-D. (Muenchen Univ. 
(F.R. Germany). Sektion Physik). Nucl. Instrum. Methods; 132: 
493-495(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

X-ray continua from collisions between approximately 50 
MeV sulphur ions and gaseous (Ne,Ar) and solid (Al) targets are 
examined. The one-collision process explains quite well experimcn- 
tal X-ray line tails in sulphur-gas collisions. Spectral shape, intensi- 
ties and intensity ratios of one- and two-collision processes can be 
accounted for on the basis of an adiabatic molecular orbital pic- 
ture. In contrast, it is indicated that a different concept which al- 
lows for significant deviations from adiabaticity can also explain 
shapes quantitatively and, at least qualitatively, line tail intensities. 
It is concluded that present knowledge about quasi-molecular 
radiation continua is, at best, incomplete. 


8316 Strong isotope dependence of K-vacancy production in 
slow Ne*-Ne collisions. Peterson, R.S.; Elston, S.B.; Sellin, LA.; 
Laubert, R.; Chen, F.K.; Peterson, C.A. (University of Tennessee, 
Knoxville, Tennessee 37916). Phys. Rev. Lett.; 37: No. 15, 984- 
987(11 Oct 1976). 

Large isotope effects in the K x-ray yields from collisions of 
/sub A/Ne*-/sub B/Ne(A,B=20,22) have been observed. For slow 
collisions (relative velocities ~1/3 a.u.) the K x-ray yields do not 
scale well with either relative velocity or center-of-mass energy, 
whereas at higher collision velocities, the yields appear to scale 
well with relative velocity. (AIP) 


8317 Post-adiabatic analysis of atomic collisions. Klar, H.; 
Fano, U. (Department of Physics, University of Chicago, Chicago, 
Ty 60637). Phys. Rev. Lett.; 37: No. 17, 1132-1134(25 Oct 


The coupling between adiabatic channels can be partially 
transformed away. The transformation need not induce any transi- 
tion between channnels; but it correlates the radial wave functions 
and their gradients with the channel functions and it depresses the 
lower effective potentials, as the energy increases, in accordance 
with empirical evidence. (AIP) 
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8318 Kinet chaty of conay Cyniies Some Siete = 2, 3 & 
Ne, Ar, Kr, and Xe . Nayfeh, M.H.; Chen, C.H.; Payne, M.G. (Oak 
Ridge National Perce, Oak Ridge. Tennessee 37830). Phys. 
Rev., A; 14: No. 5, 1739-1744(Nov 1976). 

Time-resolved spectroscopic studies have been carried out 
on various emissions from He-Ar, He-Kr, He-Xe, and He-Ne mix- 
tures to obtain kinetic information and quenching cross sections 
following charged-particle excitation. Our results are consistent 
with the pathways model of Payne, Klots, and Hurst in which Jesse 
effects are due primarily to energy transfer from He(2 'S) to an 
atom or molecule which is c uentially ionized. Quenchin: 
cross sections for He(2 'S) -Ar, -Kr, and -Xe at thermal (3 
degreeK) collision energy were obtained as 22.5, 42, and 70 A?, 
respectively, with an accuracy of 10%. These results are smaller 
than theoretical calculations which make use of the orbiting ap- 
proximation, but well with experimental data obtained by 
crossed-molecular-beam methods. Using the same method, we ob- 
tained for the first time room-temperature quenching cross sec- 
tions for He(2 'P) -Ar and He(3 'P) -Ne, -Ar, -Kr, -Xe (142 +- 42, 
42 +- 4, 53 +- 5, 39 +- 4, and 73 +- 7 A?, respectively). These 
results are larger than theoretical calculations based on the dipole- 
dipole mechanism by Katsuura and Watanabe. Quenching cross 
sections for He(3 *P) -Ne, -Ar, -Kr, -Xe, and He(3 'D) -Ne were 
obtained as 32 +- 5, 22 +- 3, 17 +- 3, 67 +- 10, and 30 +- 5 A?, 
respectively. (AIP) 


Role of the Born-Oppenheimer approximation 
vibrational excitation of molecules by electrons. Schneider, B.I. 
(Theoretical Division (T-6), Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). Phys. Rev., A; 14: No. 5, 1923. 
1925(Nov 1976). 

The role of the Born nheimer approximation in the 
resonant vibrational excitation of diatomic molecules by electrons 
is reexamined in the light of a recent paper on the hybrid theory 
and calculation of e + N, scattering by ool and Temkin. It is 
pointed out that it is not necessary to resort to a nonadiabatic 
vibrational close-coupling expansion to reproduce the substructure 
seen in the resonant vibrational excitation cross section of N, by 
electrons. Finally, comment is made on the reasons for the slow 
convergence of the vibrational close-coupling treatment from a 
compound-state point of view of the scattering process. (AIP) 


8320 Electron-collisional excited-state kinetics in argon and 

electrical Judd, O. (University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87544). J. —_. Phys.; 47: No. 12, 5297-5303(Dec 1976). 

The effects of inelastic electron-collisional processes on the 
efficiency for population of electronic states in atomic argon and 
mercury in an electrical discharge have been studied theoretically 
as a function of excited-state ulation fraction. Electron impact 
excitation rates for the lowest-lying electronic states and rates for 
ionization from these states have been determined through the use 
of the Boltzmann transport equation for the range 5 x 107'’< or 
=E/N< or =10-" V cm*. It was found that the electron distribu- 
tion functions are highly non-Maxwellian. Also, the electron ex- 
citation rates from the ground state, and consequently the efficien- 
cy for populating these states by electron impact, can be reduced 
significantly as the excited-state lation fraction X* is in- 
creased; in Ar this occurs for X*>10°°. These effects impose fun- 
damental limitations on the efficiency and power extraction that 
can be obtained from electrical-discharage-excited visible and uv 
lasers that use electronic states in the noble gases for pumping the 
lasing species. (AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 8287, 8290, 8309 


8321 (ORO—5002-1) Ionic recombination. Flannery, M.R. 
(Georgia Inst. of Tech., Atlanta (USA). School of Physics). 1975. 
Contract E(40-1 )-5002/1. 77p. Dep. NTIS $5.00. 

h ya descriptions J eveicalty a oo meer nm have 
separated the pressure range into four ically-different regions: 
(1) the zero-pressure limit characterized by mutual-neutralization 
alone, (2) the parallel Thomson low-density region (3) the inter- 
eo and (4) the high-density attractive drift re- 
fore been largely reapomsble for providing much insight and firm 

ve been e' i ‘or providing much insight rm 
scientific degptalions uired for their su uent detailed treat- 
ments of regions (1), (2) and (4). While recombination at inter- 
mediate densities is however still poorly understood, we may look 
forward to further studies by Bates of region (3), a full description 
of which would complete the theoretical picture. The experimental 
situation is a great deal less promising in that for no area of atomic 
and molecular physics is less known experimentally with any great 
certainty than ionic recombination. For example, there are no 
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measurements from a given laboratory which the full 
range studied theoretically, and which nealer the ion identity 
continuously as the pressure changes. The task is however difficult 
in that the ions may well be clustered to very high orders. 


8322 Photoionization of inner-shell electrons. C r, J.W. 
(National Bureau of Standards, Washington, DC). 159-199 of 
In Atomic inner-shell processes. Vol. I. Crasemann, B. (ed.). New 
York; Academic Press, Inc. (1975). 

The theory of photoionization is developed and key approxi- 
mations are discussed. The formalism is fully relativistic and in- 
cludes all multipoles of the radiation field, conditions that can be 
related at lower energies and for low Z materials. The theory can 
also be extended to include electron-electron correlation effects, 
and represents a zeroth-order approximation. Alternate ways of 
treating correlation effects are developed along these lines. A brief 
discussion is given of two methods that have been used to treat 
near-threshold absorption in solids and the relationship of these to 
the methods covered earlier is discussed. Examples are given of 
how well results calculated by various methods agree with experi- 
mental evidence. 5 figures, 76 references. (GHT) 


8323 Radiative transitions. Scofield, J.H. (Univ. of California, 
Livermore). pp 265-292 of In Atomic inner-shell processes. Vol. I. 
Crasemann, B. (ed.). New York; Academic Press, Inc. (1975). 

A review of theoretical and experimental developments in 
the study of radiative transitions in atoms, particularly inner shell 
transitions, is given. — covered include: relativistic matrix ele- 
ments; x-ray rate calculations; and angular correlations. Tables of 
calculated values of total radiative K-vacancy decay rate and ratios 
of x-ray components, and calculated values of the ratios of K-shell 
emission rates are given for Z = 14 to 98. 12 figures, 4 tables, 141 
references. (GHT) 


8324 Auger and Coster—Kronig transitions. McGuire, E.J. 
(Sandia Labs., Albuquerque, NM). pp 293-330 of In Atomic inner- 
shell processes. Vol. I. Crasemann, B. (ed.). New York; Academic 
Press, Inc. (1975). 

Expressions for the Auger transition rate are presented in 
various coupling schemes for an ion with an arbitrary initial hole 
distribution. In the limit that shells become filled, well known ex- 
pressions are obtained for closed shell atoms. The energetics in an 


Auger transition and the wave functions that enter Auger transi- 
tion-rate calculations are discussed. Total absolute intensity values, 
calculated from relative-intensity data from measurements of 
Auger electron spectra, can be compared with linewidths. This 
research area is surveyed along with Auger transitions in mul- 
tivacancy and single-vacancy atoms. 8 tables, 4 figures, 91 
references. (GHT) 


8325 Many-body perturbation approaches to the calculation of 
transition ities. Kelly, H.P. (Univ. of Virginia, Charlot- 
tesville). pp 331-352 of In Atomic inner-shell processes. Vol. I. 
Crasemann, B. (ed.). New York; Academic Press, Inc. (1975). 

A brief review is given of many-body perturbation theory 
and the techniques for applying it to atoms. Application of many- 
body perturbation theory to calculations of Auger rates, removal 
energies, radiative transition rates, and photoionization cross sec- 
tions are discussed. 5 figures, 3 tables, 69 references. (GHT) 


8326 Vengeetencqnaien, Ge entaies Suge vt, oat Se 
double Auger Aberg, T. (Helsinki Univ. of Tech., 
Otaniemi, Finland). 353-375 of In Atomic inner-shell processes. 
Vol. I. Crasemann, B. (ed.). New York; Academic Press, Inc. 
(1975). 

By elementary quantum mechanics it is shown that double 
emission processes should be observable in many cases, and the 
current experimental evidence of the occurrence of such processes 
is presented. The probability of the radiative and double Auger 

rocesses is shown to depend on electron-electron correlation ef- 
ects, whereas the probability of two-photon emission is essentially 
a single-electron property. 3 tables, 5 figures, 86 references. 
(GHT) 


8327 Transition Larkins, F.P. (Monash Univ., 
Clayton, Australia). pp 377-409 of In Atomic inner-shell processes. 
Vol. I. Crasemann, B. (ed.). New York; Academic Press, Inc. 
(1975). 

Some of the methods available for the calculation of transi- 
tion line energies for x-ray and Auger processes associated with 
isolated atoms (known as normal or di lines) and their mul- 
tiply char, ions (known as satellite lines) are discussed. The 
major em is is toward nonempirical procedures, incorporating a 
critical appraisal of the results obtained. 2 figs., 5 tables, 128 refs. 
(GHT) 


8328 Nonlinear level shifts in quantum electrod 
corrections to ice -ctonn Whieantians Stroscio, M.A. (Los Alamos 
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Scientific Lab., N.Mex. (USA)). Phys. Lett., A; 56: No. 3, 175- 
176(22 Mar 1976). 

It has recently been demonstrated from the Klein—Gordon 
equation that energy shifts in atomic levels are proportional to ef- 
fective mass terms resulting from laser—atom interactions. Herein, 
it is shown that quadratic and higher order effective mass terms 
occur in certain quantum electrodynamic corrections. 


8329 Coherence versus incoherence in stepwise laser excitation 
of atoms and molecules. Ackerhalt, J.R.; Eberly, J.H. (Department 
of Physics and Astronomy, University of Rochester, Rochester, 
pd York 14627). Phys. Rev., A; 14: No. 5, 1705-1710(Nov 
). 
We discuss multistep resonant photoionization of atoms and 
todissociation of molecules. We derive a condition under which 
induced atomic or molecular coherence can always be neglected, 
allowing accurate analysis of the multiphoton process by simple 
rate equations. The condition is realizable in practice, and con- 
sistent with large ionization and dissociation rates. (AIP) 


GENERAL FLUID DYNAMICS 


8330 (LA—6236) SOLA-ICE: a numerical solution algorithm 
for transient compressible fluid flows. Cloutman, L.D.; Hirt, C.W.; 
Romero, N.C. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 
1976. Contract W-7405-Eng-36. 47p. Dep. NTIS $4.00. 

A finite difference technique is presented for solving the 
equations of motion for an arbitrarily compressible fluid. The 
technique, which includes the Implicit Continuous-fluid Eulerian 
(ICE) method as an optional feature, is simplified to facilitate its 
use by persons with little or no experience in numerical fluid 
dynamics. This report describes the basic algorithm in detail, 
discusses some accuracy and stability considerations, includes a 
flow chart and a FORTRAN listing, and describes three test 
problems in detail. 


8331 (LA—6342) BAAL: a code for calculating three-dimen- 
sional fluid flows at all speeds with an Eulerian-Lagrangian comput- 
ing mesh. Pracht, W.E.; Brackbill, J.U. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Apr 1976. Contract W-7405-Eng-36. 95p. 
Dep. NTIS $5.00. 

A technique for computing the time-dependent dynamics of 
three-dimensional fluid flows is presented. The finite-difference 
solution procedure is based upon an arbitrary Lagrangian-Eulerian 
computing mesh whose vertices may move with the fluid 
(Lagrangian), remain fixed (Eulerian), or move in any prescribed 
manner. An implicit treatment of the pressure makes the method 
applicable to flows at all speeds, from far subsonic to far super- 
sonic. The marker particles used may follow the motion of the 
fluid exactly to aid in flow visualization, or may represent particu- 
late matter whose behavior is affected by inertia, drag, gravity, and 
diffusion. Included is a derivation of the zeneralized difference 
equations and their incorporation into a program called BAAL, for 
which portions of a FORTRAN listing are provided. Several sam- 
ple calculations illustrate some of the uses and the flexibility of this 
new three-dimensional computing technique. 


8332 (LA—6392-T) Symmetry breaking in fluid dynamics: 
Lie group reducible motions for real fluids. Holm, D.D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jul 1976. Contract W- 
7405-ENG-36. 23lp. Dep. NTIS $8.00. 

Thesis. 

The physics of fluids is based on certain kinematical invari- 
ance principles, which refer to coordinate systems, dimensions, and 
Galilean reference frames. Other, thermodynamic, symmetry prin- 
ciples are introduced by the material description. In the present 
work, the interplay between these two kinds of invariance princi- 
ples is used to solve for classes of one-dimensional non-steady isen- 
tropic motions of a fluid whose equation of state is of Mie-Gru- 
neisen type. Also, the change in profile and attenuation of weak 
shock waves in a dissipative medium is studied at the level of Bur- 
gers’ approximation from the viewpoint of its underlying symmetry 
Structure. The mathematical method of approach is based on the 
theory of infinitesimal Lie groups. Fluid motions are characterized 
according to inequivalent subgroups of the full invariance group of 
the flow description and exact group reducible solutions are 
presented. 


8333 (UCRL—52108) Method of independent timesteps in 

the numerical solution of initial value Porter, A.P. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 

21 Jul ao Contract W-7405-Eng-48. 172p. Dep. NTIS $6.75. 
esis. 

: In the numerical solution of initial-value problems in several 

independent variables, the timestep is controlled, especially in the 
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presence of shocks, by a small portion of the logical mesh, what 
one may call the crisis zone. One is frustrated by the necessity of 
doing in the whole mesh frequent calculations required by only a 
coal part of the mesh. It is shown that it is ible to choose dif- 
ferent timesteps natural to different parts of the mesh and to ad- 
vance each zone in time only as often as is ap) riate to that 
zone’s own natural timestep. Prior work is reviewed and for the 
first time an investigation of the conditions for well-posedness, 
consistency and stability in independent timesteps is presented; a 
new method results. The prochronic and parachronic Cauchy sur- 
faces are identified; and the reasons (well-posedness) for con- 
straining the Cauchy surfaces to be prochronic (as distinct from 
the met! of Grandey), that is, to lie prior to the time of the cri- 
sis zone (the zone of least timestep), are indicated. Stability (in the 
maximum norm) of parabolic equations and (in the L2 norm) of 
hyperbolic equations is reviewed, without restricting the treatment 
to linear equations or constant coefficients, and stability of the 
new method is proven in this framework. The details of the 
method of independent timesteps, the rules for choosing a 
and for deciding when to update and when to skip zones, and the 
method of joining adjacent regions of differing timestep are 
described. e stability of independent timestep difference 
schemes is analyzed and exhibited. The economic advantages of 
the method, which often amount to an order-of-magnitude 
decrease in running time relative to conventional or implicit dif- 
ference methods, are noted. 


8334 (UCRL-Trans—11129) Calculation of nonstationary 
gas-dynamic flows with periodic local supply of energy. Mikhailova, 
N.V.; Myshetskaya, E.E.; Rakhimov, A.T.; Favorskii, A.P. (AN 
SSSR, Moscow. Inst. Prikladnoj Matematiki). 1975. Translation of 
Russian preprint No. 101. 33p. Dep. NTIS $4.00. 

e paper considers the motion of a flow of gas with local 
supply of energy periodic in time. Solution of the problem in one- 
dimensional formulation in the approximation of an ideal non- 
viscous non-heat-conducting gas is carried out by numerical 
methods. The ibility of emergence of the flow into a periodic 
regime is established and the rate of this process is calculated. The 
character of the periodic structure is investigated in dependence 
on the frequency of the superimposition of perturbations and the 
Mach number in unperturbed flow of the gas. 


PROPERTIES AND STRUCTURE OF FLUIDS 


REFER ALSO TO CITATION(S) 8189 


SUPERFLUIDITY 


8335 New NMR phenomena in thin slabs of superfluid *He. 

Ahonen, A.I.; Haavasoja, T.; Haikala, M.T.; Krusius, M.; Paalanen, 

M.A. (Low Temperature Laboratory, Helsinki University of 

Technology, Espoo, Finland). pp 421-424 of In Low temperature 
hysics. Vol. V. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors report NMR measurements orf the transverse 
frequency shifts and the total resonance absorption of superfluid 
3He confined in 4 um wide plane parallel slabs. This dimension is 
two orders of magnitude larger than the coherence length of the 
superfluid, roughly of the same order as the characteristic length 
of A liquid textures, and two orders smaller than the characteristic 
length in B liquid. The measurements display in the A phase a 
resonance signal which is shifted either to lower or higher frequen- 
cies, depending on the orientation of the applied field. The A 
liquid signal is found to persist to well below T/sub AB/, where in 

dition a B liquid signal is observed. The B signal displays the ex- 
per texture properties as a function of field direction. Towards 
lower temperatures the B signal broadens and decreases rapidly. 
Simultaneously the resonance absorption in the Larmor frequency 
region increases and finally appears to exceed the Fermi liquid ab- 
sorption. 


8336 Intrinsic relaxation of longitudinal NMR in *He-A. 
Avenel, O.; Bernier, M.E.; Varoquaux, E.J.; Vibet, C. (CEA Cen- 
tre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Services de — Generale). pp 429-432 of In Low tempera- 
—— ics. Vol. V. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have studied experimentally the intrinsic spin- 
relaxation phenomenon in *He-A. The experiments were per- 
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formed in a compression cell down to 9.9 kHz, in lied longitu- 
dinal fields H, varying from 0 to 100 G. a 4 


8337 New pulsed NMR effects in superfluid *He. Bozler, 
H.M.; Smith, E.; Giannetta, R.; Richardson, R.C.; Lee, D.M. 
(Cornell Univ., Ithaca, N.Y. (USA). Lab. of Atomic and Solid 
State Physics). pp 425-428 of In Low temperature — Vol. V. 
arse M.; Vuorio, M. (eds.). Amsterdam; North-Holland 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Using the technique of cooling a *He sample indirectly with 
a Pomeranchuk cell, the authors have studied the A phase of *He 
at a pressure of 29 bar oe NMR. They observed that spin 
magnetization recovers 7 ly after a 90° pulse. They also ob- 
served effects that persist for much greater times. 


8338 Temperature stabilization near T/sub \/ in liquid heli- 
um. Francois, M.; Lhuillier, D. (Paris-6 Univ., 75 (France)). pp 
293-296 of In Low temperature physics. Vol. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The study of He I and II equilibrium properties near the 
lambda transition requires a very ss temperature stabilisa- 
tion. A system using second or fourth sound and which offers a 
stability better than 10-* °K/hour in the temperature range 1.8°K- 
2.2°K is presented. 


8339 Theory of solution of superfluid Fermi-liquid in - 
fluid Bose-liquid. Khalatnikov, I.M.; Mineev, V.P.; Volovick, G.E. 
(AN SSSR, Moscow. Inst. Teoreticheskoj Fiziki). pp 102-121 of In 
Low temperature yess. Vol. V. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors create a theory for the solution of superfluid 
Fermi-liquid in superfluid Bose-liquid. By means of the kinetic 
equation and the expression for the energy of the Fermi-quasi-par- 
ticles in the hydrodynamic region, the three-liquid hydrodynamics 
is deduced, and the velocities ot the first, second, third and two 
fourth sounds are calculated. In the collisionless region expressions 
for the velocities of two high-frequency sounds are obtained. 


8340 Torsion pendulum experiment in *He-A and B. Kiewiet, 
C.W.; Main, P.C.; Hall, H.E. (Manchester Univ. (UK)). pp 413- 
416 of In Low temperature physics. Vol. V. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors report preliminary results of a torsion pendu- 
lum experiment in superfluid *He analogous to the classic experi- 
ment of Andronikashvili on *He. Results are presented over the 
temperature range 1.5 to 14 mK. 


8341 The new phases of liquid *He. Leggett, A.J. (Sussex 
Univ., Brighton (UK). School of Mathematical and Physical 
Sciences). pp 52-68 of In Low temperature physics. Vol. V. 
a M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The author gives a brief account of the A and B phases of 

*He and then discusses three particular areas; the stability of the A 
phase, the nuclear magnetic resonance characteristics and the flow 
properties. 
8342 Experiments on orbital dynamics in superfluid *He-A. 
Paulson, D.N.; Kleinberg, R.L.; Wheatley, J.C. (California Univ., 
La Jolla, San Diego (USA). Dept. of Physics). pp 417-420 of In 
Low temperature physics. Vol. V. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Experiments of an exploratory nature are reported on the 
dynamic orbital response of “He-A to sudden changes of magnetic 
field using the anisotropy of the attenuation of 15 MHz zero sound 
as a probe. 


The magnetic properties of ‘He. Richardson, 
Cornet ea — 4 o era Lab. of Atomic and 
tate Physics). - n temperature ph . 
be Krusius, M.; veoda. M. (eds.). Amsterdam; Nocth-Picdtened 
( ). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
The author identifies the and writes the wave func- 
tions needed to understand the motion of the magnetic moments. 
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He looks at the nuclear spectroscopy and examines the experimen- 
tal verifications of Leggett’s equations of motion in bulk helium. 
He discusses experiments that have made ible the understand- 
ing of the delicate balance in energy that determines the superfluid 
orientation over rather large regions of space. Finally he at 
some measured relaxation phenomena. 


8344 Helium three. Weeety. J.C. (California Univ., La 
Jolla, San Diego (USA). Dept. of oom pp 6-51 of In Low tem- 
perature physics. Vol. V. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The author reviews the research into *He carried out since 
1958. He considers *He as a Fermi liquid, and in dilute solution 
with superfluid ‘He. He outlines some of the technological innova- 
tions and finally discusses superfluid *He. 


8345 Indirect of *He to 1.3mK with PrNi,;. Andres, K.; 
Sprenger, W.O.; Osheroff, D.D. (Bell Labs., Murray Hill, NJ. 
(USA)). 1-4 of In Low temperature oo Vol. IV. Krusius, 
M.; Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Van Vieck paramagnetic rare earth intermetallic com- 
pounds are useful for nuclear magnetic cooling since large local 
magnetic fields can be induced at the rare earth nucleus with 
moderate applied fields. Recently the nuclear cooling properties of 
the Van Vleck paramagnet PrNi, have been investigated and it was 
found that it is the most favorable material yet, especially for cool- 
ing other metals indirectly to very low temperatures. 


8346 Nuclear tion of liquid *He. Krusius, M. (Low 
Temperature Laboratory, Helsinki University of Technology, 
Espoo, Finland). pp 122 of In Low temperature physics. Vol. V. 
oo M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Published in summary form only. 


8347 Helium II flow through and vapor separation by porous 

Urban, E.W.; Katz, L. (National Aeronautics and Space Ad- 
ministration, Marshall Space Flight Center Alabama 35812, USA); 
Karr, G.R. (University of Alabama in Huntsville, Huntsville, 
Alabama 35807, USA). pp 37-40 of In Low temperature physics. 
Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The characteristics of liquid helium II flow through porous 


uid/vapor phase separation by the plugs has been observed. 
Such a plug has been proposed for the containment of — heli- 
um in a low gravity environment. The plug automatically allows 
helium vapor venting under a heat load without liquid loss into an 
open vent line. Here, results are reported for a sintered nickel plu 
with 10 wm diameter pores and for Al,0; ceramic plugs with | 
pum and 0.5 um pores. The helium flow rate through the plugs was 
measured for various heat inputs at temperatures between 1.5K 
and Tsub(lambda). 


8348 Attenuation of second sound in He II under pressure. 
Worthington, T.; Yan, J.; Trefny, J.U. (Wesleyan Univ., 
Middletown, CT). J. Low Temp. Phys.; 24: No. 3/4, 365-378(Aug 
1976). 

The propagation of second sound in He Il has been studied 
as a function of temperature and pressure using a heat pulse 
technique. Considerable broadening of the pulses with decreasing 
temperature has been observed below 1.2°K over a — of pres- 
sures. Using an appropriate analysis, values of the velocity and 
coefficient of absorption of second sound have been obtained. The 
measurements extend to a lowest temperature of 0.75°K, below 
which severe attenuation precludes meaningful analysis. The 
results for the coefficient of absorption are compared with the 
theory of Khalantnikov and Chernikova. 


plugs with vapor on the downstream side have been studied and 
iq 


OTHER QUANTUM FLUIDS 


8349 Phase diagram for Bose-Einstein condensation. Applica- 
tion to excitons and He‘. Czaja, W.; Baeriswyl, D. (Laboratories 
RCA Ltd., Badenerstrasse 569, CH-8048 Zurich, Switzerland). pp 
429-432 of In Low temperature physics. Vol. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
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Bose-Einstein condensation is generally believed to be as- 
sociated with the lambda-line in liquid helium although no experi- 
mental evidence exists up to now. Other particles which may un- 
dergo such a phase transition are excitons, hydrogen-like bound 
electron-hole pairs with an effective mass related to their center of 
mass motion. They can be generated in high densities by strong 
optical excitation of semiconductors. It is found that under suitable 
conditions the many-exciton system is in a quasi-equilibrium state 
and can be treated within statistical mechanics. Bose statistics 

ly if the exciton Bohr radius is small compared to the mean 
distance between the excitons. Consequently, Bose-Einstein con- 
densation is expected. In fact, evidence is accumulating that there 
is at least one exciton system in which Bose-Einstein condensation 
has been observed. 


8350 Intensity, correlation and statistics of Rayleigh scattered 

tt near the gas-liquid critical point of *He. Ohbayashi, K.; 
Ikushima, A. (Tokyo Univ. (Japan)). pp 419-422 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

In order to investigate the critical behaviour near the gas- 
pe critical temperature T/sub c/ of *He, the intensity, the cor- 
relation _ the statistics of the Rayleigh scattered light have been 
measured. 


8351 Attractive well in the helium interaction as simplified by 
thermal diffusion experiments between 2 and 5K. Taylor, W.L. 
(Monsanto Research Corp., Miamisburg, Ohio (USA)). pp 433- 
436 of In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Knowledge of the interaction potential for two helium atoms 
has been extended considerably in the past several years both 
theoretically and experimentally. The repulsive part of the poten- 
tial has been probed by scattering experiments, and short range 
forces have been deduced therefrom as well as from high tempera- 
ture physical property data. The long-range attractive terms are 
generally considered to be well known. Recent work has concen- 
trated, therefore, on the attractive well. The thermal diffusion fac- 
tor a/sub T/, has been found to be particularly useful for dis- 
criminating among proposed interaction potentials becuase it ex- 
hibits a high degreee of sensitivity to the interaction provided one 
avoids the ‘insensitive’ temperature region. This is generally 
thought to lie in a reduced temperature range between 
2<=T*<=5. For helium at low temperature this is approximately 
20K although in prior work little divergence in the potentials was 
found down to 5K. Here experimental values are presented for 
a/sub T/ for an equimolar mixture of *He-‘He at average tempera- 
tures between 2 and 5K. 


HIGH ENERGY PHYSICS 


8352 (COO—2232B-92) Report of technical progress under 
the current ERDA contract, E(11-1)-2232B. Beg, M.A.B.; Khuri, 
N.N.; Pais, A. (Rockefeller Univ., New York (USA)). 1976. Con- 
tract E(11-1)-2232. 9p. Dep. NTIS $3.50. 

Theoretical research on high energy physics is reviewed. A 
list of publications is included. (JFP) 


8353 (IS—3900) 1975 annual summary report. (Ames Lab., 
Iowa (USA); lowa, State Univ. of Science and Technology, Ames 
=" Sep 1976. Contract W-7405-ENG-82. 14lp. Dep. NTIS 


‘Collections of abstracts of papers published during the 
previous calendar year in the areas of high energy physics, nuclear 
sciences, materials science and molecular sciences are presented. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 8387 

8354 (COO— 1428-437) Annual report, 1 October 1975—31 
August 1976. Fowler, E.C. (Purdue Univ., Lafayette, Ind. (USA). 
~~ s ass 1976. Contract E(11-1)-1428-TA-C. 4p. Dep. 


Research on experimental high energy physics is sum- 
marized. (JFP) 


ERA VOL. 2, NO. 4 


(COO—2009-120) Technical progress of the In- 
diana University Spark Chamber Group, ber 1, 
1975—November 30, 1976. Brabson, B.B.; Crittenden, R.R.; Dzier- 
ba, A.R.; Heinz, R.M.; Neal, H.A.; Ogren, H.O. (Indiana Univ., 
egy (USA)). 1976. Contract E(11-1)-2009-TAS-A. 12p. 
Dep. NTIS $3.50. 
Experimental research on high energy physics is sum- 
marized. (JFP) 


8356 (ORO—2504-244) High Energy Accelerator and Collid- 
ing Beam User Group progress rt, 1975—1976. PHAST techni- 
No. 76-128. Snow, G.A. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). Jul 1976. Contract 
E(40-1 1.2504. 61p. Dep. NTIS $4.50. 
Experimental research in high energy physics is summarized. 
A list of publications is included. (JFP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 8364 


8357 (COO—2220-78) Charm threshold in _ elec- 
tron—positron annihilation. Lane, K.; Eichten, E. (Cornell Univ., 
Ithaca, N.Y. (USA). Lab. of Nuclear Studies; Institute for Ad- 
vanced Study, Princeton, N.J. (USA)). Jun 1976. Contract E(11- 
1)-2220. 7p. (CLNS—335). Dep. NTIS $3.50. 

Available data on new mesons discovered at SPEAR is suffi- 
cient to determine the spectrum of low lying charmed mesons and 
to provide a complete description of the threshold structure of R 
in the framework of the charmonium model. A number of simple 
tests are proposed to confirm the charm interpretation. 


8358 Asymmetry of the cross section of the reaction yP 
yieldsP7° in the energy interval 0.9—1.65 GeV at 6/sub 7/0 /sup 
cms/~110degree. Abramyan, L.O.; iw R.O.; Akopov, N.Z.; 
Agan’yants, A.O.; Vartapetyan, G.A.; Galumyan, P.I.; Lebedev, 
A.N.; Muradyan, E.G.; Piliposyan, S.E.; Sirunyan, A.M.; Khu- 
daveryan, A.G. JETP Lett. (USSR) (Engl. Transl.); 23: No. 7, 375- 
378(5 i 1976). 

e measured the asymmetry of the cross section of the 
photoproduction of 7° mesons from hydrogen at 110degree in the 
c.m.s. at linearly polarized photon energies 0.9—1.65 GeV. The 
results are compared with the existing model predictions in the 
resonance region. (AIP) 


8359 Inclusive roduction of charged particles in the 
forward hemisphere. Boyarski, A.M.; Coward, D.H.; Ecklund, S.D.,; 
Richter, B.; Sherden, D.J.; Siemann, R.H.; Sinclair, C.K. (Stanford 
Linear Accelerator Center, Stanford peer Stanford, Califor- 
nia 94305). Phys. Rev., D; 14: No. 7, 1733-1771(1 Oct 1976). 

We report measurements of the invariant cross section in 
the forward hemisphere for inclusive photoproduction of 7*~, K*~, 
p, and p-bar from hydrogen and deuterium with an incident 
photon energy of 18 GeV. A small amount of data was also taken 
at incident energies of 9 and 13 GeV. The measurements were 
made using the SLAC 20-GeV/c spectrometer, and a bremss- 
trahlung-subtraction technique was used to obtain the cross sec- 
tions at the specified incident energy. The data are compared with 
those from lower-energy experiments and interpreted within the 
context of the Mueller—Regge model and the constituent-in- 
terchange model. (AIP) 


8360 Observation of a narrow antibaryon state at 2.26 
GeV/c*. Knapp, B.; Lee, W.; Leung, P.; Smith, S.D.; Wijangco, A.; 
Knauer, J.; Yount, D.; Bronstein, J.; Coleman, R.; Gladding, G.; 
Goodman, M.; Gormley, M.; Messner, R.; O'Halloran, T.; Sar- 
racino, J.; Wattenberg, A.; Binkley, M.; Gaines, I.; Peoples, J. 
(Columbia University, New York, New York 10027). Phys. Rev. 
Lett.; 37: No.,14, 882.885(4 Oct 1976). 

We report evidence, from a study of multihadron final states 
produced in the wide-band photon beam at Fermilab, for the 
ee of a new antibaryon state which decays into Lambda- 

rma ~m*. The mass of this state is 2.26 +- 0.01 GeV/c? and its 
decay width is less than 75 MeV/c*. We also report evidence of a 
state of higher mass (~1.5 GeV/c?) which decays into the state at 
2.26 GeV ie. (AIP) 


Electroproduction of protons at large p/sub T/. Brow- 
man, A.; Hanson, K.M.; Holmes, S.D.; Kline, R.V.; Larson, D.; 
Pipkin, F.M.; Raither, S.W.; Silverman, A. (Laboratory for Nuclear 
Studies, Cornell ry Ithaca, New York 14853). Phys. Rev. 
Lett.; 37: No. 15, 974-977(11 Oct 1976). 

We report measurements of the inclusive electroproduction 
reaction e+tpyieldsetp+X for protons uced between 
100degree and 150de in the Seca nme 
center-of-mass system. Data were taken at the (W,Q*) points (2.2 
GeV, 1.2 GeV?), (2.2, 3.6), (2.65, 1.2), (2.65, 2.0), (2.65, 2.8), 
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(2.65, 3.6), (3.1, 1.2), and (3.1, 2.0). The invariant structure func- 
tion is studied as a function of W, Q?, x/sub T/, p/sub T/*, and 
M/sub x/*. (AIP) 


WEAK INTERACTIONS 


8362 (ANL-HEP-CP—76-43) Neutral-current interactions in 
h and deuterium. Schreiner, P. (Argonne National Lab.., Ill. 
(USA)). 1976. Contract W-31-109-ENG-38. 22p. (CONF- 
760671—1). Dep. NTIS $3.50. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

Data are presented on neutral-current interactions from two 
experiments on the reactions, vn yields ~. Cross sections and 
mass, angular, and flux distributors are given. (JFP) 


8363 (BNL—21678) Charm and particle production in 
neutrino interactions. Cazzoli, E.G.; Cnops, A.M.; Connolly, P.L.; 
Louttit, R.I.; Murtagh, M.J.; Palmer, R.B.; Samios, N.P.; Tso, T.T.,; 
Williams, H.H. (Brookhaven National Lab., Upton, N.Y. (USA)). 
jy Contract E(30-1)-16. 18p. (CONF-760671—6). Dep. NTIS 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

Ten strange particles were observed in a total of 1086 
charged current neutrino interactions obtained in the analysis of 
482, pictures taken in the Brookhaven Cryogenic 7’ Bubble 
Chamber filled with hydrogen and deuterium. Details of these 
events are - sented together with rates for associated strange par- 
ticle and AS = +-AQ production in neutrino interactions. 


8364 (FERMILAB-Conf—76/61-THY ) Summary talk: status 
of accelerator neutrino physics. Lee, B.W. (Fermi National Ac- 
celerator Lab., Batavia, Ill. (USA)). Jul 1976. Contract E(49-8)- 
3000. 46p. (CONF-760671—4). Dep. NTIS $4.00. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

The review of accelerator neutrino physics includes quan- 
tum chronodynamics in which quarks are assumed to carry both 
flavors and colors and confining forces among quarks are trans- 
mitted by color gluons, the quark-parton model, scaling break- 
down, the gauge theory of weak and electromagnetic interactions, 
the new physics with quarks, and experimental results on particle 
interactions, and new resonances and their decay. (JFP) 


8365 Evidence for parity nonconservation in the weak neutral 
current. Benvenuti, A.; Cline, D.; Messing, F.; Ford, W.; Imlay, R.; 
Ling, T.Y.; Mann, A.K.; Reeder, D.D.; Rubbia, C.; Stefanski, R.; 
Sulak, L.; Wanderer, P. (Department of Physics, Harvard Universi- 
ty, Cambridge, Massachusetts 02138). Phys. Rev. Lett.; 37: No. 
16, 1039-1042(18 Oct 1976). 

Measurements of R/sup nu/ and R/sup nu-bar/, the ratios of 
neutral current to charged current v and nu-bar cross sections, 
yield neutral current rates for vy and nu-bar that are consistent with 
a pure V-A interaction but 3 standard deviations from pure V or 
pure A, indicating the presence of parity nonconservation in the 
weak neutral current. (AIP) 


8366 Observation of structure in invariant-mass distributions 
from vy and antiy interactions. Benvenuti, A.; Cline, D.; Ford, W.T.; 
Imlay, R.; Ling, T.Y.; Mann, A.K.; Reeder, D.D.; Rubbia, C.; 
Stefanski, R.; Sulak, L.; Wanderer, P. (Department of Physics, 
Harvard University, Cambridge, Massachusetts 02138). Phys. Rev. 
Lett.; 37: No. 16, 1095-1098(18 Oct 1976). 

New data on the inelastic scattering of v and antiv by 
nucleons show a significant excess of antiv events at large invariant 
mass (W), reflecting the hig! -y anomaly and an enhancement in v 
scattering centered at W=2.2 +- 0.3 GeV with - —_—_ con- 
sistent with the production of new baryon states. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 8380 


8367 (ANL-HEP-CP—76-50) Hints of new phenomena at 
very high energies from cosmic ray studies. Diebold, R. (Argonne 
National Lab., Ill. (USA)). 8 Jul 1976. Contract W-31-109-Eng- 
38. 8p. Dep. NTIS $3.50. 

Phenomena found at very high energies in cosmic-ray stu- 
dies are reviewed. (JFP) 


8368 (COO—3130TB-220) eer annihilations 
into two neutral mesons (7°7°,7°eta,etaeta) at 1.862 GeV/c. Thorn- 


ton, R.K. (Brown Univ., Providence, R.I. (USA). Dept. of 
—* Jun 1976. Contract E(11-1)-3130. 129p. Dep. NTIS 


A counter and high-Z, optical spark chamber experiment 
was run at Brookhaven National Laboratory to measure - 
lar distributions of gamma ray final states of anti pp annihilation 
between 1.1 and 2.0 GeV/c incident anti p momentum. The 
general method of analysis used to determine the channel cross 
sections for the three reactions anti pp yields 7°m*, meta, and eta 
eta as well as the angular distributions for the first two. The results 
are presented for 1.862 GeV/c (./s = 5.67) where the cross sec- 
tions of all three reactions are approximately equal to 10ub. The 
angular distributions of °° and eta show pronounced structure. 
The 2r°2® data is combined with data of anti pp yields ~m* to ex- 
tract the pure I = 0 and I = | angular distributions. The possibility 
of cross channel effects is explored. 


8369 (ORO—4449-19) Study of the neu 
tion in the 300 to 700 MeV energy region. Annual progress report, 
1975—76. Northcliffe, L.C. (Texas Agricultural and Mechanical 
Univ., College Station (USA). Research Foundation). 1976. Con- 
tract (40-15-4449. 82p. Dep. NTIS $5.00. 

Research is summarized on n-p differential cross sections 
for charge-exchange interactions, meson production in nucleon- 
nucleon collisions, the spectra of charged particles produced in the 
bombardment of various targets by monoenergetic neutrons. (JFP) 


8370 Inclusive reactions p+ny X and 7*+nyieldsp+X at 
100 GeV/c. Hanlon, J.; Brody, A.; -—— mann, R.; Kafka, T.; Wahl, 
H.; Seidl, A.A.; Toothacker, W.S.; Vander Velde, J.C.; ef 
M.; Lys, J.E.A.; Murphy, C.T.; Dado, S.; Engler; A.; Keyes, G.; 
Kraemer, R.W.; Yekutieli/sup section/, G. (State University of 
New York at Stony Brook, Stony Brook, New York 11794). Phys. 
Rev. Lett.; 37: No. 15, 967-970(11 Oct 1976). 

We have measured the inclusive cross section for the reac- 
tions p+nyieldsp+X and *+nyieldsp+X at 100 GeV/c in the kine- 
matic region t < 1.0 GeV?. The data were obtained from an expo- 
sure of the Fermilab 30-in. deuterium-filled bubble chamber to a 
tagged positively charged beam. The differential cross sections for 
these reactions are observed to scale in the ratio of the pn and m*n 
total cross sections and to be consistent with the predictions of a 
Reggeized one-pion-exchange model. (AIP) 


8371 Elastic scattering crossovers from 50 to 175 GeV. An- 
derson, R.L.; Ayres, D.S.; Barton, D.S.; Brenner, A.E.; Butler, J.; 
Cutts, D.; DeMarzo, C.; Diebold, R.; Elias, J.E.; Fines, J.; Fried- 
man, J.I.; Gittelman, B.; Gottschalk, B.; Guerriero, L.; Gustavson, 
D.; Kendall, H.W.; Lanou, R.E.; Lavopa, P.; Levinson, L.J.; Litt, 
J.; Loh, E.; Maclay, G.J.; Maggi, G.; Massimo, J.T.; Meunier, R.; 
Mikenberg, G.; Nelson, B.; Posa, F.; Rich, K.; Ritson, D.M.; 
Rosenson, L.; Selvaggi, G.; Sogard, M.; Spinelli, P.; Verdier, R.; 
Waldner, F.; Weitsch, G.A. (Argonne National Laboratory, Ar- 
nne, Illinois 60439). Phys. Rev. Lett.; 37: No. 15, 1025-1027(11 
t 1976). 

A comparison of K/sup plus-or-minus/p and p/sup plus-or- 
minus/p elastic scattering is made for incident energy 50 to 175 
GeV. Average values of 0.19 +- 0.04 and 0.11 +- 0.02 GeV? were 
found for the invariant-momentum-transfer values of the Kp and 
Pp crossover points, respectively. (AIP) 


8372 Ex ental confirmation of the parity of the an- 
oo. a, T.E.; Chiu, C.B.; Sudarshan, E.C.G. 
( ment of Physics, Syracuse ye Syracuse, New York 
13229). Phys. Rev. Lett.; 37: No. 16, 1037-1038(18 Oct 1976). 

The reaction pantipyields27 with polarized targets exhibits 
asymmetry. From this we extract the intrinsic parity of the an- 
tiproton. (AIP) 


8373 Inclusive hadron exchange scattering at 50—175 GeV. 
Anderson, R.L.; Ayres, D.S.; Barton, D.S.; Brenner, A.E.; Butler, 
J.; Cutts, D.; De Marzo, C.; Diebold, R.; Elias, J.E.; Fines, J.; 
Friedman, J.I.; Gittelman, B.; Gottschalk, B.; Guerriero, L.; 
Gustavson, D.; Kendall, H.W.; Lanou, R.E.; Lavopa, P.; Levinson, 
L.J.; Litt, J.; Loh, E.; Maggi, G.; Massimo, J.T.; Meunier, R.,; 
Mikenberg, G.; Nelson, B.; Posa, F.; Rich, K.; Ritson, D.M.; 
Rosenson, L.; Selvaggi, G.; ard, M.; Spinelli, P.; Verdier, R.; 
Waldner, F.; Weitsch, G.A. (Argonne National Laboratory, Ar- 
nne, Illinois 60439). Phys. Rev. Lett.; 37: No. 17, 1111-1113(25 
t 1976). 

Measurements of inclusive hadron processes of the rype 
at+pyieldsb+xxx have been made at energies of 50 to 175 GeV for 
Feynman x in the range 0.75 to 0.95 and -t’s up to 0.65 GeV*. The 
invariant cross sections are satisfactorily parametrized by a simple 
form derived from Regge theory. (AIP) 


8374 inhatin © 08 y guttustion t 30 Silk ap eee 
Beier, E.W.; Raychaudhuri, K.; Takeda, H.; Thern, R.; — 
R.; Weisberg, H.; Good, M.L.,; = sage yh Se: ania, Piiadelphi , 
(Department of Physics, University of Pennsylvania, Phi ia, 
Pennsylvania 19174). Phys. Rev. Lett.; 37: No. 17, 1114-1116(25 
Oct 1976). 


interac- 
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We report the 24-GeV/c inclusive m~ yield near 6/sub 
c.//sub ae for 0.5< or =P/sub T/approximately-less- 
than2.2 GeV/c. No high-P/sub T/ excess is seen at this energy. In 
addition we have obtained the inclusive rad yield from a mea- 
surement of low-mass e*e~ pairs. This yield is compared with that 
expected from 7°-, eta-, and w-meson decay, to provide limits on 
possible photon production. (AIP) 


8375 Anomalous production of direct electrons at 10, 15, and 
24 GeV/c. Beier, E.W.; Patton, R.; Raychaudhuri, K.; Takeda, H.; 
Thern, R.; VanBerg, R.; Weisberg, H.; Good, M.L.; Grannis, P.D.; 
Johnson, K.; Kirz, J. (Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19174). Phys. Rev. Lett.; 
37: No. 17, 1117-1120(25 Oct 1976). 

We find significant direct e* production in hadron collisions 
at 10, 15, and 24 GeV/c and direct e~ production at 24 GeV/c, at 
O/sub c.//sub m./ =90degree at 0.5< or =P/sub T/< or =1.5 
GeV/c. The e/z ratio rises at low P/sub T/, and in all cases ex- 
ceeds the level predicted from known sources for P/sub T/ approx- 
imately-less-than! GeV/c. (AIP) 


8376 poms tests of Pomeron factorization in single- 
_o ive hadron scattering. Beier, E.W.; Brody, H.; Patton, 
.; Raychaudhuri, K.; Takeda, H.; Thern, R.; VanBerg, R.; 
Weisberg, H. (Department of ae ics, University of Pennsylvania, 
Philadelphia, Pennsylvania 1917 
1120-1122(35 Oct 1976). 
Measurements of the dependence on s= (p/sub a/+p/sub 
b/)? of the cross sections for single charged hadron production in 
the reactions at+byieldsc +anything over the range 4 GeV/c< or 
=p/sub a/ /sup lab/< or =250 GeV/c are presented. Particle c is 
detected in a fixed interval of laboratory momentum and angle in 
the fragmentation region of the target proton. For the energy 
range studied there are significant departures from A +Bs~!/? ener- 
gy dependence. Fits to the s dependence of the cross sections are 
extrapolated to s'/=0 to make seven independent tests of 
Pomeron factorization. (AIP) 


8377 Search for multiphoton events from proton-nuclei in- 
teractions at 300 GeV/c. Stevens, D.M.; Collins, G.B.; Ficenec, 
J.R.; Trower, W.P.; Fischer, J.; Iwata, S. (Physics Department, Vir- 
ginia Polytechnic Institute and State University, Blacksburg, Vir- 
ginia 24061). Phys. Rev., D; 14: No. 9, 2207-2218(1 Nov 1976). 

We have measured angular, energy, and multiplicity dis- 
tributions of multiphoton events produced in proton-nuclei interac- 
tions at 300 GeV/c. The dominant features of these events are ex- 
plained by known processes; however, a few multiphoton events 
inconsistent with known processes are found at a level at ~ 1077 
per proton interaction. (AIP) 


8378 Observation and study of centrally produced pion 
clusters in 28.5-GeV/c p-p interactions. Erwin, A.R.; Harvey, E.H.; 
Larson, G.P.; Collins, G.B.; Ficenec, J.R.; Stringfellow, B.C.; 
Trower, W.P.; Gutay, L.J.; Laasanen, A.; Willmann, R.B.; Ander- 
son, E.W.; Fisher, G.P.; Lazuras, E.; von Lindern, L.; 
Ramanauskas, A.; Schubelin, P.; Thorndike, A.M.; Turkot, F. 
(Department of Physics, University of Wisconsin, Madison, 
— 53706). Phys. Rev., D; 14: No. 9, 2219-2229(1 Nov 
). 

A double-arm spectrometer is used to identify a pion cluster 
produced in central p-p collisions at 28.5 GeV/c. Cluster proper- 
ties studied are angular momentum, quantum statistics, multiplici- 
ty, and effective mass. There is some speculation on the produc- 
tion mechanism. (AIP) 


i 
). Phys. Rev. Lett.; 37: No. 17 
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REFER ALSO TO CITATION(S) 8367, 8370, 8371, 8373, 8375, 
8376, 8456 


8379 (COO—2009-113) Search for backwards produced ex- 
otic meson resonances and study of and mass dis- 
tributions in the reaction 7* + P yields n (forward) + X** at 8.4 
GeV/c. Alam, M.S.; Brabson, B.B.; Galloway, K. (Purdue Univ., 
Lafayette, Ind. (USA); Stanford Linear Accelerator Center, Calif. 
(USA); Vanderbilt Univ., Nashville, Tenn. (USA)). Aug 1975. 
Contract E(11-1)-2009. 227p. Dep. NTIS $8.00. 

Results are reported from a — experiment designed to 
search for backwards produced I = 2 exotic meson resonances by 
investigating the backward scattering reactions: 7* + p yields in 
(forward) + a*a*, atatata, atatatata a, and p anti pain 
at an incident pion momentum of 8.4 GeV/c. The SLAC 15’ 
cycling bubble chamber, operating at 20 cycles per second, was 
triggered by detecting fast forward neutrons in an optical spark 
chamber and scintillation counter array downstream. Following 
two-component duality arguments, Jacob and Weyers and Rosner 
have suggested backward scattering processes as a favored mode 
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for exotic meson resonance production. Upper limits of the order 
of one microbarn are reported for the production of narrow exotic 
meson resonances with masses less than or equal to 3 GeV and 
which could decay into even G-parity states: w*a*, a*a*a*a, 
atatatata a, and p anti paz. the mass resolution in the 
above channels varied from 5 to 30 MeV over the mass range for 
the most restrictive sample of events. The statistical significance of 
the data ——_—- to 30 events per microbarn. Evidence for for- 
ward N* and rho® production are also reported. The main features 
of the data can be simulated by a Monte Carlo model which incor- 
porates Lorentz-invariant phase space modified by exponential 
transverse momentum damping on each final state icle and, in 
addition, takes into account the geometrical constraints and trigger 
requirements of the experiment. 


8380 Geometrical of high energy elastic scattering. 
Barger, V. (Stanford Linear Accelerator Center, Calif. (USA)); 
Phillips, R.J.N. (Science Research Council, Chilton (UK). Ruther- 
ford Pab.). Phys. Lett., B; 60: No. 4, 358-362(2 Feb 1976). 

New Fermilab 7*~p, K*~p, p*~p elastic scattering data from 
50-200 GeV/c are discussed. Each channel seems to approach 
geometrical scaling, with crossing related pairs differing only in 
radial scale. This implies a simple cross-over formula, and 
peripherality for the imaginary parts of crossing-odd amplitudes. 
The data are consistent with a single universal function describing 
all channels, with adjustable opacity and radial scales: however, 
this function must be close to the eikonal or unabsorbed overlap 
function, and cannot be the elastic amplitude nor the complete 
overlap function. 


8381 Rho® production in 205 GeV/c pp production. Singer, 
R.; Fields, T.H.; Hyman, L.G. (Argonne National Lab., Ill. 
(USA)); Engelmann, R.; Kafka, T.; Pratap, M. (State Univ. of New 
York, Stony Brook (USA)); Voyvodic, L.; Walker, R.; Whitmore, 
J. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). Phys. 
Lett., B; 60: No. 4, 385-388(2 Feb 1976). 

Inclusive and semi-inclusive rho® production are studied in 
205 GeV/c pp interactions. The number of rho® per inelastic event 
is 0.33+-0.06, so that (13+-2)% of the m~ are products of rho® 
decay. The rho® are found to be produced mainly near y=0 and 
tend to have larger average transverse momentum than do pions. 


8382 Determination of the K*(1800) spin parity. Bran- 
denburg, G.W.; Carnegie, R.K.; Cashmore, R.J.; Davier, M.; Dun- 
woodie, W.M.; Lasinski, T.A.; Leith, D.W.G.S.; Matthews, J.A.J.; 
Walden, P.; Williams, S.H. (Stanford Linear Accelerator Center, 
Calif. (USA)). Phys. Lett., B; 60: No. 5, 478-480(16 Feb 1976). 

A spherical harmonic moment analysis of the reactions 
K~pyieldsK-w*n and K*pyieldsK*ma~A** at 13 GeV/c demonstrates 
the existence of a broad K* state with mass in the vicinity of 1800 
MeV and spin parity 3~. 


8383 f,f', and A,° interference in wNyieldsK~K*N at 6 GeV/c. 
Pawlicki, A.J.; Ayres, D.S.; Cohen, D.; Diebold, R.; Kramer, S.L.; 
Wicklund, A.B. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev. Lett.; 37: No. 15, 971-973(11 Oct 1976). 

The Argonne effective mass spectrometer has been used for 
a high-statistics study of a~+pyieldsK~+K*+n (110,000 events) 
and 2*+nyieldsK-+K*+p (50,000 events) at 6 GeV/c. Comparison 
of the two reactions allows isolation of the interference between 
K~K* states of differing isospin. We observe f-A,°, f’-A,°, and f-f’ 
interferences in the Y,° moment and find f’ production to have a 
substantial contribution from some mechanism besides pion 
exchange. New values for the f’ mass, width, and branching ratio 
into wm are presented. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 8364 


= (COO—3533-76) Research program in elementary par- 

oom, ae eS eee August 31, 1976. 

(Syracuse Univ., N.Y. (USA)). 1976. Contract E(11-1)-3533. 40p. 
(SU—4208-76). Dep. NTIS $4.00. 

Elementary particle theoretical research is summarized. A 

list of publications is included. (JFP) 


8385 (LBL—3815) Relativistic kinematics. Chew, D.M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 
1975. Contract W-7405- NG-48. 28p. Dep. NTIS $4.00. 

This memo is an expansion of an informal memo prepared 
for the Table on Relativistic Kinematics first appearing in the 1974 
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edition of the ‘’Review of Particle Properties,’ Particle Data 
Group, Phys. Lett. SOB, April 1974. The formulas that appeared in 
the table on pages 20 to 23 are demonstrated. New formulas are 
presented as well. Finally, an updated table is given. 


8386 World as quarks, and bosons. Gell-Mann, M. 
(California Inst. of Tech., P: na). AIP (Am. Inst. Phys.) Conf. 
Proc.; -_ mi Na lng 
rom Symposium on physics and our world; Cambridge, 
Massachusetts, United States of America (USA) (17 Oct i974). 
See CONF-7410163—. 
ae. ces discussion is given of the theoretical and ex- 
perimental implications of the quark model. Courses for future 
research are considered. 


8387 Large transverse momentum Sivers, D.; Brod- 
sky, S.J.; Blankenbecler, R. (Stanford Linear Accelerator Center, 
Calif. an. Phys. Rep.; 23: No. 1, 1-121(Jan 1976). 

refs. 


A comprehensive survey of experimental and theoretical 
work on large transverse processes is presented. Exclusive data and 
single particle inclusive measurements are summarized and some 
discussion of multiparticle inclusive data is included. Many of the 
predictions of nonparton models are reviewed including the 

‘eometrical, statistical, eikonal and bootstrap roaches. A more 
letailed discussion is given of the structure of models based on the 
hard scattering of constituents. The predictions for hadronic and 
electromagnetic processes based on quark counting rules and the 
constituent interchange model (CIM) are summarized. Numerous 
comparisons with experiment are presented and the framework for 
the comparison with new experimental data is indicated. Recent 
theoretical progress in the problem of relating short distance struc- 
ture of hadrons with the asymptotic behavior of form factors and 
fixed angle amplitudes is also reviewed. A brief discussion of the 
possible influence of new hadronic degrees of freedom on large- 
psub(T) phenomena is included. Finally, an attempt is made to an- 
— ¢ type of experiments which will prove decisive in the 
understanding of this subject. 


8388 Hadronic molecules and the charmonium atom. 
Voloshin, M.B.; Okun’, L.B. (Institute of Theoretical and Experi- 
mental oo JETP Lett. (USSR) (Engl. Transl.); 23: No. 6, 


333-336(20 Mar 1976). 

We consider the possible existence of levels in a system 
consisting of a charmed particle and a charmed antiparticle; these 
levels result from exchange of ordinary mesons (w,rho,e,phi, etc. ). 
An interpretation of the resonances in e*e~ annihilation in the re- 
gion 3.9—4.8 GeV is proposed. (AIP) 


8389 Quantum Poincare covariance of the two-dimensional 
string. Bardeen, W.A.; Bars, I.; Hanson, A.J.; Peccei, R.D. (Fermi 
National Accelerator Laboratory, Batavia, Illinois 60510). Phys. 
Rev., D; 14: No. 8, 2193-2196(15 Oct 1976). 

We show that the free massive quantum string in two 
space—time dimensions is Poincare covariant. This is true for both 
— and timelike gauge choices. When the massless limit is 

en, the massless string is also seen to be Poincare covariant. 
The set of classical string variables which is chosen to define the 
quantum theory drastically affects the proof of Poincare covari- 
ance and also the mass spectrum. We therefore suggest that other 
dynamical systems may exhibit similar phenomena. (AIP) 


8390 Is the axial vector charmed meson found. Suzuki, M. 
(Department of Physics and Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 37: No. 17, 1164-1165(25 1976). 

It is argued that the charmed meson of J/sub P/=I* is 
produced copiously at the center-of-mass energy 4.028 GeV in 
electron-positron annihilation. ( AIP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 8466, 8470 


8391 (C0031 71-48 ) SOU aes aana ne a 

Bawin, M. (Liege Univ. (Belgium); Rochester Univ., N.Y. (USA). 

Toe Dep. N ae See. 1976. Contract E(11-1)-2171. 
p. : 50. 

It is explicitly shown, in the framework of the Klein-Gordon 

equation, that the algebraic method based upon unitary irreducible 

tations of the group SO(2,1) used to solve the problem of 

i '/,) is equivalent to 

with to some 

mixed scalar product, rather than the standard Klein scalar 

uct. This elucidates the difference between the spectra given 

Con's method, Gethe ono hand, apd the slgibente mothed, on 

the other hand. By explicitly computing scattering states, it was 


further shown that algebraic solutions describe absorption of the 
particle as in the corresponding classical problem. 


8392 Introduction to weak neutral currents and unified theo- 
ries of electromagnetic and weak interactions. Rollnik, H. (Bonn 
Univ. (F.R. Germany). Physikalisches Inst.). pp 253-272 of In In- 
teraction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amster- 
dam; North-Holland (1975). 

From S$ jum on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Recent experimental discoveries may have great impact for 
the future development of the basic understanding of the proper- 
ties of particles and their interactions. The now proved existence 
of muonless neutrino reactions and of very narrow resonances in 
the e*e™ channel is in a way not a real surprise to particle 
physicists. An attempt is made to explain to non-specialists how 
both the new discoveries can be understood naturally in a theoreti- 
cal frame which was set up to unify electromagnetism and weak in- 
teractions. 


8393 Effects of transverse beam on anomalous 
p—e events. Pi, S.; Sanda, A.I. (Department of Physics, The 
Rockefeller University, New York, New York 10021). Phys. Rev., 
D; 14: No. 7, 1772-1775(1 Oct 1976). 

We present differential cross sections, in the colliding-beam 
rest frame, for ~—e pair production by leptonic decays of (a) 
heavy-spin-1/2-lepton pair, (b) spin-l-boson pair, themselves 
produced via one quantum annihilation. We find that study of the 
anomalous —e events in the polarized e*e™ collisions is = use- 
ful in understanding the dynamics behind these events. (AIP) 


8394 Hadronic decays and soft-pion theorems in the char- 
monium model. Okubo, S.; Weingarten, D. (Department of Physics 
and Astronomy, University of Rochester, Rochester, New York 
14627). Phys. Rev., D; 14: No. 7, 1803-1808(1 Oct 1976). 

Using the charmonium model for psi and psi’, we show that 
the partial widths for decays into any ‘’normal’’ hadronic final 
state n (i.e., any state including no particles which contain 
charmed quarks) must approximately satisfy ['(psi’ yields n)/I'(psi 
yields n) = ['(psi’ yields e*e~)/I'(psi yields e*e~). So far this rela- 
tion has been tested for n = pp-bar, 297*2m-m®, and K*K-a*a-. 
We also derive the soft-pion theorem ['(psi yields n)/I'(psi yields 
e*te~) = a(ete™ yields n)/a(ete~ yields w*p~), for any normal 
state n including a soft pion but no baryons. A number of similar 
predictions for other configurations of the charmed- 
Se ae ee system are considered, and a related 

orem is obtained which helps explain the pion momentum dis- 
tribution observed in the decay psi’ yields psiw*m~. (AIP) 


8395 Decay widths of psi and psi’ into B,B-bar, and B,,.B- 
bar,. modes. Okubo, S. (Department of Physics and Astronomy, 
University of Rochester, Rochester, New York 14627). Phys. Rev., 
D; 14: No. 7, 1809-1818(1 Oct 1976). 
Phenomenological analysis of the decay modes psi (psi’) 
yields B,B-bar, and B,.B-bar,. has been given and compared to the 
resently available experimental data. The interference effects 
tween the electromagnetic and nonelectromagnetic currents 
responsible for the decays are very important. So far, the data 
refer the choice of the constructive- rather than the destructive- 
interference pattern. Many other predictions on these decay widths 
are also given. jally, some information on electromagnetic 
form factors of the nucleon at t = 9.58 GeV? has been extracted 
from the data. (AIP) 


8396 Pseudoscalar mixing effects on hadronic and photonic 
decays of the new mesons. Bolzan, J.F.; Palmer, W.F.; Pinsky, S.S. 
(Department of Physics, The Ohio State University, Columbus, 
Ohio 43210). Phys. Rev., D; 14: No. 7, 1920-1925(1 Oct 1976). 

We calculate the mixing of eta, eta’, and eta/sub c/ in a 
cylinder-dominated model and apply our results to the hadronic 
decay psi’ yields psieta and a number of photonic decays, by using 
vector-meson dominance. The results are in excellent agreement 
with all experimental data. (AIP) 


8397 SU(3) magnetic mono Sinha, A. (Columbia 
University, New York, New York 10027). Phys. Rev., D; 14: No. 
8, 2016-2022(15 Oct 1976). 
We obtain the simplest examples of monopole semen oh 
an SU(3) gauge theory, corresponding to the generators e 
ona a,(G/H). These = on characterized 
either by two Abelian tic charges when the residual sym- 
metry group H is U(1) x U(1) or by combined Abelian and non- 
Abelian magnetic charges when the residual symmetry group is 
U(2). The tic charges do not always satisfy the Dirac quan- 
tization condition, but do satisfy a generalized '‘quantization’’ con- 
dition. (AIP) 
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8398 Analytic contribution to the g factor of the electron in 
sixth order. Levine, M.J.; Roskies, R. (Carnegie-Mellon University, 
Pittsburgh, Pennsylvania 15213). Phys. Rev., D; 14: No. 8, 2191- 
2192(1 Oct 1976). 

We evaluate analytically three more =~ contributing to 
the g factor of the electron in sixth order. Updated estimates for 
the value of (g - 2) are given. (AIP) 


8399 Use of dipole sum rules to estimate upper and lower 
bounds for radiative and total widths of chi (3414), chi (3508), and 
chi (3552). Jackson, J.D. (Department of Physics and Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). Phys. Rev. Lett.; 37: No. 17, 1107-1110(25 Oct 1976). 

Upper and lower bounds on the widths for chi/sub 
J/yieldsypsi (3095) can be estimated by assuming E1 transitions 
and approximate Russell-Saunders coupling for the cc-bar system. 
Experimental widths for psi (3684) yieldsychi/sub J/ the lower 
bound more restrictive, giving radiative widths of 160yields240, 
230yields400, and 280yields480 keV for 3414-, 3508-, and 3552- 
MeV states, respectively. Cascade branching ratio data permit esti- 
mation of the total widths as >1.6, 0.3-1.5, and 0.6-4 MeV, 
respectively. (AIP) 


8400 Charge asymmetry in ete~ yields y + hadrons: New tests 
of the quark-parton model and fractional charge. Brodsky, S.J.; 
Carlson, C.E.; Suaya, R. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 
14: No. 9, 2264-2272(1 Nov 1976). 

We consider the process ete~ yields y + h + X, where his a 
hadron and y is a hard photon, and show how it can be used to 
test the quark-parton model. Detailed formulas are given for the 
cross sections, which in the quark-parton model are products of 
cross sections for ete~ yields ywanti ~ and quark breakup func- 
tions. We focus on the asymmetry between h and h-bar produc- 
tion, and display sum rules and ratio tests which measure the 
quark charge, the 9 Compton amplitude, and the large-x 
behavior of the quark breakup function. The asymmetry is calcu- 
lated for the muon case, and is about 100% for the forward 
direction. (AIP) 


8401 Radiative corrections to muon-electron universality in a 
gauge theory of charged-pion decay. Goldman, T.J.; Wilson, W.J. 
(Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87544). Phys. Rev., D; 14: No. 9, 2428-2430(1 Nov 1976). 

By embedding the pions in a spontaneously broken gauge 
theory of weak and electromagnetic interactions, we are able to 
remove certain ambiguities found in previous calculations of 
charged-pion decay. By doing so we confirm an apparent two-stan- 
dard-deviation discrepancy between theory and experiment. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 8392, 8393, 8401, 8577 


8402 (BNL—21581) Has hadronic color been excited in 
neutrino experiments. Sidhu, D.P.; Mohapatra, R.N.; Pati, J.C. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jun 1976. Con- 
tract E(30-1)-16. 1 1p. (CONF-760671—2). Dep. NTIS $3.50. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

The effect of the massive ‘'color’’ gluon excitation in 
charged current vN and antivN inclusive scattering is studied. The 
observed rise in sigma/sub c//sup antiv//sigma/sub c//sup v/ and 
(y)/sup antiv/ can be understood as a transient effect arising from 
the — of hadronic ‘’color’’ thresholds. This interpretation of 
the charged current neutrino phenomena does not call for the in- 


— of the right-handed current of the type (anti pn’)/sub 


8403 The Drell-Yan contribution to massive Lepton-pair 
uction. Duong-Van, M. (Stanford Linear Accelerator Center, 
alif. (USA)). Phys. Lett., B; 60: No. 3, 287-289(19 Jan 1976). 
The Drell-Yan contribution to the massive lepton-pair 
production in hadron-hadron scattering is calculated using the par- 
ton distributions extracted from deep inelastic eN and yN scatter- 
ing data. The calculated cross sections at BNL energy agree well 
with the measured data. 


8404 Production of KA system in weak interactions with 
neutral currents. Choban, E.A.; Shekhter, V.M. (Leningrad 
Ag Institute). JETP Lett. (USSR) (Engl. Transl.); 23:'No. 
6, 317-320(20 Mar 1976). 

Inequalities for the ratio of the cross sections of exclusive 
production of the KA system in the reactions v/sub y/N yieldsy/sub 
u/AK and v/sub p/nyieldsu~AK* are considered. Bounds on the 
cross section for the production of the KA system by neutral cur- 
(ap) obtained within the framework of the Weinberg model. 


ERA VOL. 2, NO. 4 


8405 Concerning ly-charged dimuon events in neutrino ex- 
riments. Lipmanov, E.L. (Yaroslavl’ State University). JETP 
tt. (USSR) (Engl. Transl.); 23: No. 6, 327-330(20 Mar 1976). 

Recent observation of singly-charged dimuon events in 
neutrino experiments are interpreted as an indication of produc- 
tion of singly-charged and neutral heavy leptons in these experi- 
ments. A model based on the quark-lepton analogy explains the 
appreciable suppression of the trimuon events in comparison with 
the singly-charged dimuon events; the magnitude of this suppres- 
sion depends only on the mass of the neutron lepton. (AIP) 


8406 Leptonic decays of heavy pseudoscalar mesons. Gersh- 
tein, S.S.; Khlopov, M.Y. (Institute of High Energy Physics). JETP 
Lett. (USSR) (Engl. Transl.); 23: No. 6, 38-340(050 Mar 1976). 

It is indicated that SU (4) symmetry breaking due to the in- 
creased mass of the s and c quarks can lead to an appreciable frac- 
tion of two-particle lepton decays of heavy (charmed) pseu- 
doscalar mesons. The difference between the experimental values 
of the vector and axial Cabibbo factors can be explained within 
the framework of the developed model. (AIP) 


8407 Production of heavy leptons in colliding e*e~ beams fol- 
lowed by the decay Lyieldsy (e)+v+v/sub L/. Berkov, A.V.; Zhiz- 
hin, E.D.; Nikitin, Y.P. (Moscow Engineering-Physics Institute). 
a Lett. (USSR) (Engl. Transl.); 23: No. 7, 367-370(5 Apr 
1976). 

It is shown that the singularities of the oe spectrum of 
the muons or electrons from leptonic decays of heavy leptons 
produced in the process e*e~yieldsL*L~ make it possible to distin- 
guish this process from others and to determine the mass of the 
heavy leptons from the position of the maximum of the spectrum. 


(AIP) 

8408 Neutrino—proton elastic scattering: Implications for 
weak-interaction models. Albright, C.H.; Quigg, C.; Shrock, R.E.; 
Smith, J. (Fermi National Accelerator Laboratory, P.O. Box 500, 
Batavia, Illinois 60510). Phys. Rev., D; 14: No. 7, 1780-1798(1 
Oct 1976). 

We test the predictions of various gauge models for weak- 
neutral-current interactions by comparing them with experimental 
results on inclusive and elastic neutrino interactions. The Wein- 
berg—Salam model is in fair agreement with the data; however, 
vectorlike theories can be ruled out. We also consider certain 
gauge models with five or six quarks and one or two right-handed 
doublets, and find that they fit the data rather well. (AIP) 


8409 Le _— scattering as a probe to the structure 
of Reggeons. Chen, C.K. (Argonne National Laboratory, Argonne, 
Illinois 60439). Phys. Rev., D; 14: No. 7, 1849-1857(1 Oct 1976). 

The investigation of lepton—Reggeon scattering, which can 
be extracted from various inclusive processes available in lep- 
ton—nucleon scattering, is considered as a potential means of stu- 
dying the parton structure of the Reggeons. The inelastic structure 
functions of lepton—Reggeon scattering are defined, and the sum 
rules from the quark—parton models are written down for various 
Reggeons. (AIP) 


8410 SU(2) x U(1) x U(1)’ weak-interaction model and AI = 
1/2 enhancement. Kang, K.; Kim, J.E. (Department of Physics, 
Brown University, Providence, Rhode Island 02912). Phys. Rev., 
D; 14: No. 7, 1903-1911(1 Oct 1976). 

The Al = 1/2 enhancement in nonleptonic decays is 
achieved in an SU(2) x U(1) x U(1)’ model by the role of an ad- 
ditional neutral gauge boson, X/sub y/. The new vector boson cou- 
ples to the hadronic neutral current that has predominantly 
isoscalar AS = 0 term, oe a small AS not equal to 0 term, but it 
does not interact with leptons. The associated AS = 2 processes 
can be made small under due conditions on parameters. Several 
manifestations of X/sub y/ as a gauge boson or gluon bound state 
are speculated. (AIP) 


8411 T(psi yields phiw*z-)/I(psi yields watm) and the 
Okubo—Zweig—lizuka ule. Palmer, W.F.; Pinsky, S.S. 
—— of Physics, Ohio State University, Columbus, Ohio 
43210). Phys. Rev., D; 14: No. 7, 1916-1919(1 Oct 1976). 

We report the results of a detailed study of mixing effects in 
the O** nonet and their influence on a softening of the 
Okubo—Zweig—lizuka (OZI) oe in the ratio (psi yields 
phim )/I'(psi yields wa*m~). We conclude that the experimental 
data for these rates are consistent with the scale of OZI violation 
as determined from psi’ yields psim*a~. (AIP) 


8412 Possible decay modes of a neutral lepton produced 
by neutral currents. Wyler, D. (Physics nt, Carnegie-Mel- 
lon University, Pittsburgh, Pennsylvania 15213). Phys. Rev., D; 14: 
No. 7, 1926-1929(1 Oct 1976). 

If one assumes that the outgoing lepton produced in a 
neutral-current event v + N yields v’ + X is massive, it might be 





FEB 28,1977 
ible to identify it by its decay products. If the experimental 

r limit on the lifetime of v’ is about 10-* sec, upper limits for 
its — 2 given which depend on the form of the neutral cur- 
rent. ( ) 


8413 -positron annihilation with longitu- 
dinally i , M. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). Phys. Rev., D; 14: No. 9, 2230-2234(1 Nov 1946). 
Muon-electron production processes are examined in the 
case where one of the electron-positron beams is longitudinally 
larized. A special emphasis is put on the asymmetry in the angu- 
ar distribution of muon (or electron) emission to reveal the struc- 
ture of weak interactions of possible heavy leptons. The angular 
asymmetry will easily distinguish between V - A and V + A for the 
weak current of heavy leptons. (AIP) 


8414 Neutral current in the Weinberg-Salam gauge model and 
elastic scattering of neutrinos and antineutrinos on ni Sidhu, 
D.P. (Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev., D; 14: No. 9, 2235-2240( 1 Now 1976). 

We study the elastic scattering of neutrinos and an- 
tineutrinos on nucleons in the Weinberg-Salam model of the 
neutral current. In particular, we incorporate into our calculation 
the experimental cuts relevant to the two recent BNL experiments 
and also fold in the BNL v and anti v spectra. Sensitivity of the 
calculation to the changes in the axial-vector-meson mass and the 
Weinberg angle are explored. We conclude that the Weinberg- 
Salam model prediction for R/sub el/ = < o (v/sub y/ + p yiel 
visub p/ + p) > / < o (v/sub p/ + n yields anti x + p) > and the 
differential-cross-section measurements are not inconsistent with 
the data provided the uncertainty in the mass of the axial-vector 
meson M/sub A/ is taken into account. Similar predictions are 
given for anti vN scattering. (AIP) 


8415 Second-class currents and their matrix elements in field 
theory. Langacker, P. (Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19174). Phys. Rev., D; 
14: No. 9, 2340-2342(1 Nov 1976). 

Second-class currents constructed from fermion fields are 
considered in the context of renormalizable field theory. It is 
shown that such currents can only be constructed if there exist two 
distinct isomultiplets of fermion fields that have all of the same 
quantum numbers except isospin. These currents can easily be 
generated by gauge theories of the weak interactions. However, 
the requirement that these currents actually contribute to 8 decay 
places severe constraints on the field theory of the strong interac- 
tions. The only theories for which the B-decay matrix elements are 
nonzero are (a) those which include fundamental strongly interact- 
ing scalar or pseudoscalar fields and (b) gauge theories for which 
the weak and strong gauge groups do not commute. In the latter 
case the physical awe. states must not be singlets under the 
strong gauge group unless the gauge symmetry is broken. (AIP) 


8416 Second-class currents and very light quarks. Halprin, A.; 
Lee, B.W.; Sorba, P. (University of Delaware, Newark, Delaware 
19711). Phys. Rev., D; 14: No. ¢, 2343-2348(1 Nov 1976). 
We consider induced second-class nucleon currents in a 
aa — by unequal u and d quark masses. 
effect produced by gluon vertex corrections is — large 
without confinement effects. Restricting the es to the limited 
— ~ ¢- of a physical nucleon changes the energy scale from 
quark mass to the quark bound-state energy and thereby 
reduces the second-class form factors well below their first-class 
counterparts. (AIP) 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 8403 


8417 (ANL-HEP-PR—76-45) Some issues in hadron physics. 
Berger, E.L. (Argonne National Lab., Ill. (USA)). Aug 1976. Con- 
tract W-31-109-ENG-38. 24p. TIC. 

The discussion of helen physics includes a few interesting 
unanswered questions concerning correlations in general, and then 
a new method is described for extracting dynamical information 
from > * it mass dependence of inclusive correlation func- 
tions. ( 


8418 (ANL-HEP-PR—76-46) of hadronic fate 
i. Berger, E.L. ae ational Lab., Ill. (USA)). 
Aug 1976. Contract W-31-109- -38. 24p. Dep. NTIS $3.50. 
The discussion of a program of hadronic physics investiga- 
tions includes some of the open questions which may be resolved 
through studies with the Doubler in its collision mode, and then 
with external beams. Low momentum-transfer conventional hadron 
physics is emphasized. Elastic and inelastic scattering, total and 


differential cross sections, inclusive processes, pomeron exchange 
and spin flip are covered. (JFP) 


8419 (COO— 2009-121) Theoretical particle physics. te 2 
report, December 1, 1975—November 30, 1976. Chu, S.Y.; 
Hendry, A.W.; Lichtenberg, D.B. (Indiana Univ., Bloomin 
(USA). Dept. of Physics). Aug 1976. Contract E(11-1)-2009-TAS- 
B. 20p. Dep. NTIS $3.50. 

Research can be divided into two categories, the first deal- 
ing with the phenomenological treatment of two-body collisions, 
and the second dealing with symmetry-breaking and charm within 
the framework of the quark model. A partial-wave amplitude anal- 

is of a* proton elastic scattering at incident pion momenta 

tween 1.6 GeV/c and 10 GeV/c has been made. The partial 
wave amplitudes agree with those at lower momenta and are close 
to the Regge amplitudes at higher momenta. A number of new 4 
resonances are suggested. Also high energy proton-proton scatter- 
ing was analyzed using Reggeon field theory and a bare pomeron 
intercept above unity. Furthermore, high energy pion-nucleon 
charge-exchange data were described by including absorptive cor- 
rections to a rho Reggeon exchange. In the second category, 
meson mass spectra, including predicted masses of charmed 
mesons, in the quark model using attractive 1/r plus linear confin- 
ing potentials. The quark model was used to obtain relations 
among electromagnetic mass oy + of mesons, including 
charmed mesons, to calculate the pion form factor, and to obtain 


magnetic moments of baryons. Also restrictions on a-quark poten- 
tial with confinement were discussed in order to obtain linear 
Regge trajectories. A list of publications is included. 


8420 (COO— 3069-428) Hadronic deformation energy in the 
MIT bag model. DeTar, C. (Massachusetts Inst. of Tech., Cam- 
<a (USA)). 1976. Contract E(11-1)-3069. 36p. (CONF- 


19—14). Dep. NTIS $4.00. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

The MIT bag model for hadrons is treated in the static cavi- 

ty approximation in three dimensions with a definite quark 
number. The energy of the system is computed to second order in 
the _— coupling. A constrained variational method is described 
which permits the calculation of the energy as a function of a col- 
lective variable. The bag cavity is permitted to assume whatever 
shape is necessary in order to minimize the energy for a given ex- 
pectation value of the collective variable. The met is well 
suited for the calculation of the nuclear potential—in particular, 
the short range component of the two-nucleon force. In a prelimi- 
nary study presented, the method is applied to a bag containing 
one quark and one antiquark and the energy as a function of the 
separation of the quarks is evaluated. 


8421 (COO—3130TB-221) Impact parameter study of elastic 

hadron—proton scattering at 50 and 175 GeV/c. Interim report No. 

137. Heltsley, B.K. (Brown Univ., Providence, R.I. (USA). Dept. 

< 1 Apr 1976. Contract E(11-1)-3130. 54p. Dep. NTIS 
4.50. 


Thesis. 

In hadron-proton collisions at high energies, the impact 
profile function measures the range and strength of the strong in- 
teraction. It determines the effective size and shape of the hadrons 
involved, for purposes of both elastic scattering and particle 
production, but depends solely upon the behavior in t of the elastic 
differential cross-section. Such an analysis of the reactions 7 + p, 
K +- p, and p + p at incident momenta from 50 to 175 GeV/c is 
presented using the elastic scattering data recently taken. Two 
derivations of the profile function are given: the classic optical 
model and the partial wave treatment. The first stresses the “‘grey 
disc’’ interpretations of hadrons; both allow the decomposition of 
the profile into the elastic and inelastic overlap functions, which 
represent the probabilities of each of the two processes. A more 
rigorous procedure yielding essentially the same result involves the 
imposition of unitarity on the relativistic S-matrix and then requir- 
ing angular momentum conservation. Cross section measurements 
extend to t = -0.8 (GeV/c)*; this calculation assumes pure ex- 
ponential behavior thereafter, and accounts for the possibility of a 
sharp decrease in its slope at larger t. The real part of the scatter- 
ing amplitude is neglected. The results display good qualitative 
agreement with the shadow-diffraction scattering model, and with 
previous analyses. They indicate distinct differences between 
meson-baryon and baryon-baryon interactions, and imply that de- 
pendence of the cross section on energy derives primarily from a 
net change in peripheral processes. A test of the quark model and 
the Lipkin sum rules shows substantial deviation from theoretical 


expectations. 

8422 Is T good in strong interactions. Bryan, R.A. (Helsinki 
Univ. (Finland). Research Inst. for Theoretical Physics); Gersten, 
A. (Ben-Gurion Univ. of the Negev, Beersheba (Israel)). pp 233- 
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239 of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. 
(eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). , 

A model for C- and T-violation in the strong interaction due 
to A, exchange is reviewed in the light of recently published 
polarization minus asymmetry (P - A) data. The model is seen to 

redict P - A too large by a factor of three or four at 500 and 600 

eV. However, it is argued that the model's direct and derivative 
coupling constants for the A,, which are responsible for the C- 
violation, are probably three times too large, based on reasonable 
values for the rho—nucleon coupling constant. Readjusting the A, 
coupling constants then restores agreement with all medium energy 
nucleon—nucleon tests. 


8423 Self-consistent quark bag in three space dimensions. 
Rafelski, J. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., D; 14: No. 9, 2358-2361(1 Nov 1976). 

A schematic model of a quark bag with scalar gluons is con- 
sidered quantitatively in three space dimensions. Stable spherically 
symmetric solutions of c-number self-consistent bag equations are 
obtained numerically. The structure constants of hadrons are cal- 
culated as functions of the coupling constant and the gluon mass. 
Good agreement of absolute values of the proton magnetic mo- 
ment and the bag mass with experiment is found. (AIP) 


8424 Spectrum of P-wave baryonic excitations in a model with 
field confinement. Rebbi, C. (Laboratory for Nuclear Science and 
Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev., D; 14: No. 9, 2362- 
2373(1 Nov 1976). 

We investigate the spectrum of P-wave excitations of three 
quarks confined within a baryon by a uniform external pressure (a 
hadronic bag). We develop a formalism to take into account the 
dynamical effects of the motion of the boundary of the bag, and 
we find that this induces a collective coupling of the quarks, which 
resolves a degeneracy otherwise present among the energy levels. 
We find that the lowest states of excitation are those that can be 
r-ry into the (70, L = 1) representation of SU(6) x O(3)/sub 

/, and that the states of the (56, L = 1) representation should be 
expected at a definitely higher energy. (AIP) 


8425 Representations of the Pomeron propagator. Frazer, 
W.R.; Hoffman, H.; Fulco, J.R.; Sugar, R.L. (Department of 
caer University of California, San Diego, La Jolla, California 
92093). Phys. Rev., D; 14: No. 9, 2387-2401(1 Nov 1976). 

A general method for constructing explicit representations 
of the Pomeron propagator in the presence of several dimension- 
less parameters is developed. Three cases are presented: the in- 
troduction in the bare Pomeron of a cutoff in k?, the calculation of 
the angular distribution for elastic scattering, and the investigation 
of the behavior of the total cross section when the intercept of the 
renormalized Pomeron is less than unity. It is found that in the 
one-loop approximation a perturbation expansion of the Pomeron 
propagator in powers of the bare triple-Pomeron coupling constant 
is valid at intermediate energies, provided that the intercept shift is 
evaluated nonperturbatively. It is also found that the first-order 
correction to the asymptotic behavior of the angular distribution 
for elastic scattering is fairly small. (AIP) 


8426 Summation of two-pion inserts to the o-meson propaga- 
tor and nucleon forces. Lomon, E.L. (Laboratory for Nuclear 
Science and Department of Physics, Massachusetts Institute of 
agg 4 oT: Massachusetts 02139). Phys. Rev., D; 14: 
No. 9, 2402-2418(1 Nov 1976). 

Each pion-pair insert into a a-meson propagator leads to a 
factorizable contribution, a function of the magnitude of the o- 
meson four-momentum. The sum of the resulting geometric series 
produces a modified propagator with a mass shift and a width 
which are determined by the physical mass and decay rate of the 7 
meson. The modified propagator is used to calculate the contribu- 
tion of all nucleon-nucleon scattering diagrams in which the 
nucleons can be separated by cutting only a o-meson line. This 
replaces the treatment of F. Partovi and E. L. Lomon in which the 
effect of the o-meson width was approximated by averaging the 
potential obtained from an enuedilies propagator over the o- 
meson mass distribution. The new potential, when the general 
chiral constraint is imposed on the coupling constants, is small, in 
spite of large coupling strengths, due to cancellations between 
terms. It is similar to the previous approximate result and is less 
sensitive to the o-meson width. The size of the potential is 
reasonable for widths greater than 300 MeV. As before, the Wein- 
berg-model prediction of a @ meson which has a rho-meson mass 
and a width of 620 MeV leads to the best cancellation of nucleon- 
pair terms away from zero four-momentum transfer. The addition 
of this contribution to the theoretical potential of M. Hossein Par- 
tovi and E. L. Lomon tends to decrease the agreement with several 
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realistic potentials. The size of the pagent contribution 
is decreased if the o-meson width is increased; but neglecting 
exchange contributions a zero-isospin two-pion bound state also 
arises. f AIP) 


STRONG INTERACTIONS, BARYON NO. 0 


8427 (COO— 1545-198) Regee spectroscopy of charmed 
mesons. Finkelstein, J.; Pinsky, S.S. (Columbia Univ., New York 
(USA). Dept. of Physics; Ohio State Univ., Columbus (USA). 
ro of Physics). 1976. Contract E(11-1)-1545. 6p. Dep. NTIS 


The implication of assigning the newly discovered particles 
to Regge trajectories is discussed. The Ademollo-Veneziano-Wein- 
berg relation is used to determine the trajectory parameters and 
exchange degeneracy is used to predict a tensor particle at 2264 
MeV and an axial vector particle at 2140 MeV. 


8428 Phase shift analysis in the region of the rho resonance 
for the reaction 7 pyields7-7‘n at p/sub 7/—4.5 GeV/c. Kara- 
myshev, A.A.; Mukhin, K.N.; Patarkin, O.0.; Sulkovskaya, M.M.,; 
Sustavov, A.F. (I. V. Kurchatov Institute of Atomic Energy). JETP 
Lett. (USSR) (Engl. Transl.); 23: No. 8, 432-438(20 Apr 1976). 

’ We present the results of a phase-shift analysis of a7 scat- 
tering in the interval 360<m/sub 7//sub 7/<960 MeV, obtained by 
direct extrapolation of the angular distributions to the pole. The 
dependences of the phase shifts 5, ° and 5, on the dipion mass are 
determined. The cross section of the mz interaction is calculated. 
(AIP) 


8429 Chiral-SU(3)-symmetry breaking for the pseudoscalar 
mesons. Fuchs, N.H. (Department of Physics, Purdue University, 
West Lafayette, Indiana 47907). Phys. Rev., D; 14: No. 7, 1912- 
1915(1 Oct 1976). 

In the framework of the quark—vector-gluon model, with 
chiral symmetry broken by a quark mass term, careful use of the 
algebraic properties of the Hamiltonian and of the divergences of 
axial-vector currents leads to a consistent picture of symmetry 
breaking in the pseudoscalar nonet. The eta’(960) emerges with a 
large gluon component. (AIP) 


STRONG INTERACTIONS, BARYON NO. 1 
REFER ALSO TO CITATION(S) 8428 


8430 Dispersion theory of the pion—nucleon parity non-con- 
serving interaction. Chemtob, M.; Hadjimichael, E. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique). pp 557-565 of In Interaction studies 
in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Hol- 
land (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The parity non-conserving interaction in the pion—nucleon 

system is described in dispersion theory and solved within the 
static limit approximation scheme. Results are presented for the 
polarization and asymmetry observables in pion—nucleon scatter- 
ing. 
8431 Unitary coupled-channel deck model and the Q meson 
resonance Basdevant, J.L.; Berger, E.L. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Phys. Rev. Lett.; 
37: No. 15, 977-981(11 Oct 1976). 

We construct a unitary Deck model with coupled K*a and 
Krho channels, including only one resonance in the Q region. Ad- 
justing the resonance parameters, we achieve a satisfactory 
description of the experimental phase variations and the structure 
in the mass ta. The resonance is determined to belong to the 
J/sub P//sub C/=1*- SU(3) octet, and is thus the Q/sub B/. The 
relative coupling strength K*m/Krho is ~2/3. (AIP) 


8432 External-emission dominance in pion- bremss- 

. Nefkens, B.M.K.; Sober, D.I. (De ent of Physics, 
University of California, Los Angeles, California 90024). Phys. 
Rev., D; 14: No. 9, 2434-2436(1 Nov 1976). 

The differential cross section for m*~p yields 7*~py in the A 
resonance region can be described in detail by an ‘‘external-emis- 
sion dominance”’ calculation in which the matrix element is based 
on the first term in the soft-photon expansion of Low. The matrix 
— S gauge- and Lorentz-invariant and has no free parame- 
ters. ( ) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 
REFER ALSO TO CITATION(S) 8625 





FEB 26,1977 


8433 A new ia in the of three and more 
bodies. Kirzhnits, D.A.; Takibaev, N.Z. (P. N. Lebedev Physics In- 
stitute, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 6, 323-327(20 Mar 1976). 

A method is ab Br for solving the problem of a small 
number (more than two) of bodies, based on he law of evolution 
of the system as the coupling constants are varied. In the problem 
of elastic (n, d) scattering, even the lowest approximation of the 
-_ yields unitary expressions that agree with experiment. 
( 


8434 Diffractive dissociation and ‘'fine structure’’ of diffrac- 
tion peak. Starkov, N.I.; Tsarev, V.I. (P.N. Lebedev Physics In- 
stitute, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 7, 363-367(5 Apr 1976). 

It is shown that the peripheral contributions of the inelastic 
diffraction processes produce in the elastic-scattering cross section 
a e-scale and a small-scale periodic structure in t. In pp scatter- 
ing this structure is revealed by a ‘’kink’’ at t=-0.15(GeV/c)*, by 

-scale oscillations observed at large t | less than 1/v less than 
4 GeV/c), and by small-scale oscillations in the region of small t 
(approximately-less-than0.4 (GeV/c)?). (AIP) 


8435 Phenomenological analysis of high-p/sub T/ spectra and 
angular ae correlations in pp collisions. Raitio, R.O.; Rin- 
gland, G.A. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). Phys. Rev., D; 14: No. 9, 2291- 
2303(1 Nov 1976). 

We analyze the high-energy and high-p/sub T/ proton- 
proton 90degree inclusive spectra in the framework of the con- 
stituent-interchange model. We perform both single- and few-term 
fits to find out whether a small number of hard-collision sub- 
processes can describe the data. We also consider constraints to 
the fits due to particle ratios. We conclude that the single-particle 
spectra together with particle ratios can be understood within fac- 
tors of two in the model with a few hard subprocesses and with 
simple structure functions. The main problems occurring in our 
analysis include omission of some leading hard subprocess dia- 
grams without justification and inaccurate determination of the 
power of ¢ = (missing mass)?/s using the counting rules. Using the 
above results the quantum-number content of icles balancing 
the high-p/sub T/ trigger is predicted in the different cases. Next 
we analyze the data on proton-proton angular multiplicity correla- 
tions. We first discuss measurements of the opposite-side mul- 
tiplicity distributions as a function of angle or rapidity. Using a 
simplifying assumption we calculate these angular multiplicity dis- 
tributions in the various cases using the dominant subprocesses 
found in the single-particle fits described above. Qualitative agree- 
ment is found with mildly peripheral amplitudes except for the 
pion triggers. (AIP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 8445 


8436 Phase transition in an O(N) model in two dimen- 
sions. Bardeen, W.A.; Bander, M. (Fermi National Accelerator 
Ten 4 Batavia, Illinois 60510). Phys. Rev., D; 14: No. 8, 
2117-2122(15 Oct 1976). 

We study the phase transition properties of the nonlinear 
O(N) o model in two dimensions when O(N) gauge interactions 
are included. With nonzero gauge coupling, this theory exhibits a 
first-order phase transition in the large-N limit. The broken-sym- 
metry phase is stabilized by the Higgs mechanism, and Goldstone 
bosons do not appear. (AIP) 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 8397, 8469, 8516, 8622 


APPLICATIONS TO STRONG INTERACTIONS 
REFER ALSO TO CITATION(S) 8429, 8516, 8579 


8437 (COO— 1545-185) SU(4): algebraic to new 
a ee Technical report No. be age em oN Takasugi, E. 
( Univ., College Park (USA). t. ysics 

pe Ohio State Univ., Columbus (USA). Dept. of Physics). 
1976. oe E(11-1)-1545. 72p. (CONF-760118—7). Dep. 


From S$ ium on mathematical ics; Mexico City, 
Mexico (5 Jan 1946). — ‘ 

Present status of algebraic approach (including the conven- 
tional group theoretical method) to new boson resonances in 
SU(4) is reviewed. The mass formulas, intermultiplet mass rela- 
tions and the derivation of selection rules for the new resonances 
are discussed. It is stressed that one does not need to subscribe to 
the perturbation theoretic point of view towards SU(4) breaking. 
A possible relation between the SU(3) and SU(4) world is demon- 
strated. Some crude discussion is given to the new ible P-wave 
states in the 3.4 to 3.5 GeV region and the problems associated 
with the X(2.8). 


FIELD THEORY 


pal ALSO TO CITATION(S) 8389, 8397, 8415, 8423, 8425, 
4 


8438 rability of the two-dimensional Thirring model. 
Mikhailov, A.V. (Institute of Automation and Electronics, Siberian 
Division, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 6, 320-323(20 Mar 1976). 

It is shown that the inverse-problem method can be used in 
the Thirring model. A reccurrence formula is obtained for the 
sequence of the integrals of motion. (AIP) 


8439 Semiclassical bound-state methods in four-dimensional 
field theory: Trace identities, mode sums, and renormalization for 
scalar theories. Abbott, L.F.; Schnitzer, HJ. (Department of 
Physics, Brandeis University, Waltham, Massachusetts 02154). 
Phys. Rev., D; 14: No. 8, 1977-1987(15-Oct 1976). 

Semiclassical and inverse scattering methods, previously 
restricted to two-dimensional models, are extended to four-dimen- 
sional scalar field theories. The necessary trace identities are 
derived, mode sums are carried out, and renormalization is ex- 
plicitly demonstrated. The four-dimensional O(N) model is used to 
illustrate these techniques. A renormalized expression for bound- 
state energies of this model, parameterized by the scattering data 
of a three-dimensional Schrodinger equation, is obtained. This ex- 
pression contains nontrivial quantum fluctuation effects, and cor- 
responds to the leading-order term of a 1/N expansion. In this 
model, stable n-body bound states do not seem to appear, even 
though a two-body bound state has been found in a 1/N expansion 
of the Green's functions. Possible reasons for this failure to bind 
are discussed. (AIP) 


8440 Heuristic Hamiltonian for fermions interacting via 
meson fields. Bolsterli, M. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Phys. Rev., D; 14: No. 8, 2008-2015(15 Oct 
1976). 

The splitting of the Dirac field operator into two two-com- 
ponent parts corresponding to particle and antiparticle field opera- 
tors is used to make a no-pair, low-momentum-transfer approxima- 
tion to the fermion current densities that appear in the Hamiltoni- 
ans that characterize the interaction of the Dirac field with scalar, 
vector, and pseudoscalar fields. The resulting approximate Hamil- 
tonians can only be regarded as heuristic, but they describe in- 
teresting quantum field theories without ultraviolet divergences. 
The properties of the scalar and vector theories are described in 
some detail; in particular, the energy per particle for infinite 
uniform matter is given in the Fermi-sea approximation. (AIP) 


8441 Description of unstable particles in quantum field 

. Weldon, H.A. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Phys. Rev., D; 14: 
No. 8, 2030-2063(15 Oct 1976). 

The consequences of a pole on the second sheet of the S 
matrix are investigated under the assumption that a certain 
Green's function has the same pole. It is shown that corresponding 
to each such pole is an eigenstate of the Hamiltonian with a com- 
plex energy. eigenstates lie in a natural extension of the 
physical Filbert space. Because it is the vector space that is 
modified and not the Hamiltonian, unstable particle states trans- 
form covariantly. They have complex energy and momentum but 
real integer or half-integer spin. Scattering amplitudes involving 
unstable particles are expressed as residues of in a reduction 
formula of the Leh Symanzik—Zimmermann type. An ex- 
ample from potential theory is worked out in detail. (AIP) 


8442 Dynamical cn of extended structures in field 
theory. Mannheim, P.D. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 
14: No. 8, 2072-2080(15 Oct 1976). 
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In this paper we study the generation of extended structures 
in field theory through the agency of dynamical symmetry break- 
ing. We generalize Gorkov's derivation of the Ginzburg—Landau 
theory of superconductivity to relativistic systems by working en- 
tirely at the level of the quantum-mechanical action in the 
presence of a local space—time—dependent mass source. Our ap- 

roach provides a compact and elegant derivation of the results of 
guchi and Sugawara and also permits an analysis of the utility 
and range of application of their work. (AIP) 


8443 Semiclassical analysis of bound states in the two-dimen- 
sional o model. Campbell, D.K.; Liao, Y. (Theoretical Division, 
Los Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Rev., D; 14: No. 8, 2093- 
2116(15 Oct 1976). 

Using semiclassical methods, we study the bound-state spec- 
trum in the chiral-symmetric o model, with SU( N) fermions and 
both with and without pions, in one space plus one time dimen- 
sion. In the a-only case, we find a rich spectrum composed of n(< 
or = N)-particle bound states which can be termed ‘normal 
nuclei.” In a specific limit, these states approach exactly those 
found by Dashen, Hasslacher, and Neveu in the Gross—Neveu 
model; and, in general, we argue that the o model can be viewed 
as a low-energy ‘effective field theory’’ for the Gross—Neveu 
model. In addition to the ‘normal nuclei,’ the o model contains 
(previously known) ‘'shell’’ states--a phi* kink plus n (< or = N) 
fermions--which are analogs of the ‘abnormal’ nuclei suggested 
by Lee and Wick. We discuss the relations among these '’normal’’ 
and ‘’abnormal’’ states; the solvability of our model allows us to 
examine approximation schemes used in recent field-theoretic stu- 
dies of '’normal’’ and ‘’abnormal’’ nuclear matter. In the (0 + 7) 
case we also find a rich spectrum of ‘’normal nuclei.’’ There are 
no kinklike states. In a specific limit the ‘normal nuclei’’ ap- 
proach exactly those found by Shei in the chiral Gross—Neveu 
model. However, since our semiclassical results predict in this case 
the spontaneous breakdown of a continuous symmetry in two 
dimensions, their interpretation remains unclear. We speculate on 
the implications of our predictions for theories with small explicit 
symmetry breaking and on the mechanism by which the semiclassi- 
cal results could be altered by quantum-fluctuations corrections. 


(AIP) 


8444 Construction of planar diagrams. Cahalan, R.F.; Knight, 
D. (Department of Physics, Syracuse University, Syracuse, Bon 
York 13210). Phys. Rev., D; 14: No. 8, 2126-2136(15 Oct 1976). 

We give a simple prescription for explicitly constructing a 
class of planar diagrams, and we discuss their physical relevance. 
All diagrams are generated from what we call the maximal ones, 
which are constructed iteratively. The prescription is proved in 
detail and examples are given. (AIP) 


8445 Massive gauge fields in the SU(4) o model. Singer, M. 
(Physics Department, University of Wisconsin, Madison, Wisconsin 
53706). Phys. Rev., D; 14: No. 9, 2349-2357(1 Nov 1976). 

We investigate the effects of adding a set of 1*~ gauge fields 
to a chiral SU(4) x SU(4) o model of the 0*~ fields. Special atten- 
tion is given to calculating the entire mass spectrum with the cho- 
ice of symmetry-breaking terms which transform as the smaller- 
dimensional representations of SU(4). Hadronic currents and some 
vector-meson decays are also discussed. (AIP) 


8446 Central rapidity region at asymptotic and nonasymptotic 

Moshe, M. (Department of Physics, B-019, University of 
California, San Diego, La Jolla, California 92093). Phys. Rev., D; 
14: No. 9, 2383-2386(1 Nov 1976). 


The central plateau is es in Reggeon field theory, 


with emphasis on the structure of the nonleading terms. A general 
formalism for the systematic computation of the nonleading terms 
is presented. The ible relevance of the results to the new 
CERN ISR data and the problems involved are discussed. (AIP) 


SCATTERING THEORY 


8447 (EUR-CEA-FC—789) Linearized Fokker-Planck opera- 
tor for the study of the collisions between various species of 

cles. Rolland, P. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de 
Recherches sur la Fusion Controlee; CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Physique 
— et de la Fusion Controlee). Oct 1975. 12p. (In French). 


The linearized F.P. operator reads Csub(jk)sup(1)= 
C(fsub(1j), fsub(Ok)) + C(fsub(0j), fsub(1k)). The first term is 
well known and rather simple. The second term presents a very 
complicated structure. The aim of this note is to calculate this 
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second term in first order limit. Two independent methods are 
presented: the first one gives an approximate operator whichever 
the form of fsub( 1k). The second one gives an exact operator for a 
special class of fsub( 1k) occuring in diffusion theory. 


8448 Model-free views of deep inelastic scattering. Schwinger, 
J. (Univ. of California, Los Angeles). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 28, 23-48( 1976). 

From Symposium on physics and our world; Cambridge, 
Massachusetts, United States of America (USA) (17 Oct 1974). 

See CONF-7410163—. 

A survey of related theoretical and experimental results 
concerning inelastic: scattering of unpolarized particles sets the 
stage for a discussion of deep inelastic scattering using the double 
— formalism. The conclusion is reached that the general 
characteristics of deep inelastic scattering are reasonable interpola- 
tions between the properties of the low energy resonance region 
and the high energy diffraction region without any need for 
reference to speculative dynamic models. (SDF) 


8449 Regge cuts: A general approach. Weis, J.H. 
(Department of Physics, University of Washington, Seattle, 
Washington 98195). Phys. Rev., D; 14: No. 8, 2137-2154(15 Oct 
1976). 

We discuss an approach to the calculation of Regge-cut 
contributions to scattering amplitudes which relies only on the 
general structure of the physical Reggeon couplings. It thus allows 
a unified treatment of disparate models [such as the Feynman 
(Mandelstam) graph pee and the dual model] and a general 
derivation of the Abramovskii—Gribov—Kancheli (AGK) rules. 
The structure of the Reggeon couplings is expressed through in- 
tegrals over complex helicity. The Regge-cut amplitude can then 
be obtained, and its s-channel discontinuity, taken; there results a 
direct derivation of a set of ‘cutting rules’’ which express the total 
discontinuity as a sum of terms involving various discontinuities of 
the Reggeon couplings. The equality of these discontinuities fol- 
lows directly if the singularities in complex helicity are the usual 
ones. Thus the AGK rules are seen to be quite model independent. 
Here we study in detail the simplest example: the Reggeon-particle 
cut in the four-particle amplitude. ( AIP) 


8450 Polarization in inclusive reactions. Paige, F.E.; Sidhu, 
D.P. (Department of Physics, B-019, University of California, San 
Diego, La Jolla, California 92093). Phys. Rev., D; 14: No. 9, 2307- 
2326(1 Nov 1976). 

We estimate the contribution of Regge-cut graphs to the 
single-polarization measurements such as the polarization of the 
outgoing particle P/sub c/, the polarized beam asymmetry ~/sub a/, 
and the polarized-target asymmetry &/sub b/ for inclusive reactions 
in the triple-Regge region. We find that in the energy region where 
these cut graphs may be important relative to other contributions, 
all the single-polarization observables are small, roughly < or =5%. 
Comparisons are made with the available data on these spin ob- 
servables. We also discuss the implications of those results for tri- 
ple-Regge phenomenology. (AIP) 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 8289, 8353 


8451 (ANL-PHY—75-1) STATEFIT: a computer program to 
facilitate the interpretation of data. Burson, S.B.; 
Wood, G.T.; Batson, C.H. (Argonne National Lab., Ill. (USA)). 
May 1975. Contract W-31-109-Eng-38. 92p. Dep. NTIS $5.00. 
STATEFIT is a program written in Fortran IV for the IBM 
370/195 computer to facilitate the interpretation of spectroscopic 
data. A list containing all the experimentally determined y-ray 
energies, their relative intensities, the uncertainties in each, and 
when known, the total internal conversion coefficients is omnes 
as input. A preliminary partial decay scheme is assumed to already 
exist, and a second list specifying those y rays representing transi- 
tions between members of this group of energy levels is pro- 
vided as input data. Before execution is allowed to proceed, the 
two lists are subjected to ten different tests to locate ible user 
errors and if any are found, they are noted. Identification of a fatal 
error such as inadvertent assignment of two different gamma 
rays between one pair of states, causes termination. The energies 
of the presumed states are not estimated, but are treated as varible 
—. For purposes of the calculation, each state is identified 
y an arbitrary index number. The best energy values of the states 
are determined by making a least-squares fit of the level energies 
to the network of assigned gamma rays. Transition intensities 
R/sub T/ = R/sub r/ (1 + a) are calculated, and for radioactive 





FEB 28,1977 


samples the fractional beta feeding to each state is computed. A 
table of all possible transitions between the calculated states is 
then computed and listed in ——- increasing order. The 
complete list of experimentally observed gamma rays is then 
searched for additional acceptable assignments. The acceptance 
criterion for selection of such possible additional assignments is ex- 
ternally adjustable. Space required for 20 excited states, 50 as- 
si — rays and 100 observed gamma rays is 
15C60,.(89,184,,) bytes. Space required for 120 excited states, 
500 = amma rays and 1200 observed gamma rays is 
61A58,¢( 99,960,.) bytes. 


8452 (JINR-D—9682) of international conference 
on selected in nuclear structure, Dubna, USSR, June 15—19, 
1976. Volume 1. Contributions. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1976. 224p. (In English and Russian). (CONF- 
760666—P1). 
From International conference on selected topics in nuclear 
we Dubna, Union of Soviet Socialist Republics (USSR) (Jun 
These proceedings contain one-page summaries of the 
— contributed to the International Conference on Selected 
opics in Nuclear Structure, held at Dubna, June 15 to 19, 1976. 
The following topics of current interest in experimental and 
theoretical nuclear structure physics are covered: general nuclear 
properties, nuclear models and the structure of nuclear bound 
States, nuclear spectroscopy, nuclear reactions and nuclear struc- 
ture, compound states of nuclei and giant resonances, nuclear fis- 
sion and heavy ion-induced reactions, and nuclear physics at high 
and intermediate energies. A group of post-deadline papers is also 
included. The summaries are in Russian or English. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


8453 Integral relations for the asymptotic normalization of the 
triton. Kim, Y.E.; Sander, C.; Tubis, A. (Department of Physics, 
Purdue University, West Lafayette, Indiana 47907). Phys. Rev., C; 
14: No. 5, 2008-2010(Nov 1976). 

Lehman and Gibson have recently derived an integral rela- 
tion for C/sub t/, the normalization of the n-d tail of the triton 
wave function. We give (1) a concise alternative derivation of the 
Lehman-Gibson result, and (2) an explicit evaluation of C/sub t/ in 
momentum space for the case in which the two-body interaction is 
not purely local or purely separable. This evaluation in general in- 
volves a five dimensional integration. (AIP) 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 8461 


8454 Particle mixing and Coulomb energy differences in the 
A=3 system. Coon, S.A. (Arizona Univ., Tucson (USA)); Mc- 
Namee, P.; Scadron, M.D. (Arizona Univ., Tucson (USA). Dept. 
of Physics). p 657-664 of In Interaction studies in nuclei. Jochim, 
H.; Ziegler, gf (eds.). Amsterdam; North-Holland (1975). 
trom Symposium on interaction studies in nuclei; Mainz, 

F.R. Germany (17 Feb 1975). 

Meson mixing due to electromagnetic interactions is ex- 
amined. A charge asymmetric 'S, NN potential is derived. The ef- 
fect on binding energy differences of *He and °H is estimated. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8475 


8455 (COO—2171-56) Theory of pion—nucleus 

— II. Koltun, D.S.; Myhrer, F. (Rochester Univ., N.Y. 
(USA). Dept. of Physics and Astronomy). 1975. Contract E(11-1)- 
2171. Lip. Dep. S $3.50. 

The scattering lengths for pions on light nuclei are calcu- 
lated in a multiple scattering theory given earlier. All effects 
through second order are included in the agin scattering 
amplitudes, using a simple nuclear model. resulting scattering 
lengths are smaller than those obtained from measurements of pi- 
atomic level shifts. The size of the difference is consistent with 
contribution of pion absorption, which we estimate. 


8456 ee nucleon age Bosco, B.; Conti, A.; 
Landi, G.; Matera, F. (Florence Univ. (Italy)). pp 567-573 of In 
Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Am- 
sterdam; North-Holland (1975). 

From ST on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 
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The experimental results on the reaction 4*+pyieldsr*+pty 
of Arman et al. and of Nefkens et al. are Pi mone in the 
framework of the static Chew—Low model in which one meson is 
treated exactly and one in the one-meson approximation. The main 
features are that the rescattering corrections are important for the 
a and electric-quadrupole. It is believed that this 

1, which is quite reliable in connecting the photoproduction 
of pions and the pion—nucleon scattering, in the 3,3-resonance re- 
gion should predict when properly treated also the present reac- 
tion. 


8457 The N*-excitation of the deuteron. Dillig, M.; Huber, 
M.G. (Erlangen-Nuernberg Univ., Erlangen (F.R. Germany). Inst. 
fuer Theoretische Physik). pp 805-812 of In Interaction studies in 
—. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 
( ). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

By analyzing the excitation function and the differential 
cross section in (ad) elastic — and in d(y,7N) for opel 
tile energies varying between 200 MeV and 400 MeV it should be 
possible to investigate the excitation spectrum of the d*-states. 


8458 Pion—nucleus interactions. Eisenberg, J.M. (Hebrew 
Univ., Jerusalem (Israel). Racah Inst. of Physics). pp 523-555 of In 
Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Am- 
sterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Some recent developments in the theory of pion—nucleus 
scattering in the region of the 3,3 pion—nucleon resonance are 
reviewed. Special mention is made of (i) new calculations of 
pion—deuteron scattering at these energies based on full treatment 
of three-particle dynamics; (ii) the sensitivity of pion—nucleus 
reactions to the range of the pion—nucleon interaction and 
present uncertainties in that quantity; and (iii) certain aspects of 
absorptive effects in pion—nucleus scattering reactions. 


8459 Strong interaction-dependence of y-ray circular polarisa- 
tion in thermal neutron—proton ure. Epstein, G.N. 
(Oxford Univ. (UK). Dept. of Theoretical Physics). pp 117-118 of 
In Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Am- 
sterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Using dispersion techniques it is shown that the two-nucleon 
(NN) strong force may ‘conspire’ to enhance the parity violatin 
(p.v.) circular polarisation (P) of y-rays from  therma 
neutron—proton (n-p) photocapture. 


8460 The effect of neutral currents in n—p capture. Gari, M.; 
Schlitter, J. (Bochum Univ. (F.R. Germany). Inst. fuer 
Theoretische Physik). pp 105-113 of In Interaction studies in 
nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 
(1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

A calculation of the circular polarization and the asymmetry 
of gamma radiation with parity nonconserving potentials from the 
Cabibbo and the Weinberg—Salam model is presented. The 
authors obtain P/sub y/ approximately 4 to 6 x 10-* in the first and 
P/sub y/ approximately -4 to 0.2 x 10~* in the latter case. The im- 

lications of a possible *S,—*S, transition are discussed which may 
come important when neutral currents are taken into account by 
the Weinberg—Salam model. 


8461 Can we learn an about meson currents and the z- 
N coupling from elastic e—*H and e—*He scattering in the electric 
channel. Hadjimichael, E. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire). pp 849-860 of In Interaction studies 
in nuclei. ~~ H.; Ziegler, B. (eds.). Amsterdam; North-Hol- 
land (1975). 

From Me pe on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Substantial effects from mesonic exchange currents are 
found on the charge form factors of 7H and *He. The advisability 
of including the contributions from the recoil graph and the wave 
function normalization in calculations of mesonic-exchange effects 


is discussed. Finally, it is found that the charge form factors of *H 
and *He are not sensitive to the nature of a-N coupling. 


8462 Photonuclear reactions at intermediate Hebach, 
H. (Bochum Univ. (F.R. Germany). Inst. fuer retische 
Physik). 861-881 of In Interaction studies in nuclei. Jochim, H.; 
Ziegler, B eds.). Amsterdam; North-Holland (1975). 

From SOT on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 
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The paper deals with photonuclear reactions for photon 
energies above 50 MeV and below pion threshold. It is shown how 
experimental results on (y,p) and (y,n) reactions can be explained 
by starting from the shell model a introducing nucleon—nucleon 
correlations in a consistent way. Numerical calculations are 
presented for (y,p) and (y,n) reactions on ‘He and "*O. 


8463 Electromagnetic processes and parity violations in the 
few-nucleon systems. Kim, Y.E. (Purdue Univ., Lafayette, Ind. 
(USA). Dept. of Physics). pp 635-653 of In Interaction studies in 
nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 


(1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Electromagnetic processes and parity violations are con- 
sidered in few-nucleon systems. In particular the three-body elec- 
trodisintegration of the triton, in which the two neutrons are 
emitted with a small relative momentum and carry off all of the 
momentum transfer leaving behind the proton nearly at rest 
(‘Bertozzi’ geometry), and photon circular polarization in the reac- 
tion n+pyieldsd+y are discussed. 


8464 Parity nonconservation in n=pyieldsd+y and in 'F(1/2- 
(pol);110 keV)yields'*F(1/2*;gs)+y. Evidence for an enhanced 
AT=2, AS=0 weak interaction. McKellar, B.H.J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique); Box, M.A.; Gabric, A.J.; Lassey, 
K.R. (Melbourne Univ., Parkville (Australia). School of Physics). 
pp 61-72 of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. 
(eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Results of calculations of effects of Parity non-conservation 
in the reactions n + p yields d + y and 'F(1/2-(pol); 110 keV) 
yields '°F(1/2*; gs) + y are presented. The calculations show that 
conventional models of the weak nucleon-nucleon interaction are 
in agreement with experiment for the second case, but not for the 
first. A PNC potential which fits these data and those of other 
reactions is constructed. It is characterized by an enhanced AT = 2 


part. 


8465 Models for the weak parity violating vector meson 
exchange potential and the circular polarization in n+pyieldsd+-y. 
Pirner, H.J.; Rustgi, M.L. (State Univ. of New York, Stony Brook 
(USA). Dept. of Physics). pp 115 of In Interaction studies in 
mi578) Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Published in summary form only. 


8466 Pion exchange currents in the two-nucleon system. 
Riska, D.O. (Michigan State Univ., East Lansing (USA). Dept. of 
Physics). pp 815-840 of In Interaction studies in nuclei. Jochim, 
H.; a = B. (eds.). Amsterdam; North-Holland (1975). 

rom Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The effect of pion exchange currents in elastic and inelastic 
electron—deuteron scattering are discussed. The implications of 
the pseudoscalar and pseudovector coupling models for the aN 
system are investigated. Finally, the pion exchange effect on the a- 
particle charge form factor is considered. 


8467 T violation in the nuclear interaction and its test in scat- 
tering of polarized nucleons. Simonius, M. (Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Lab. fuer 
Kernphysik). pp 419-426 of In Interaction studies in nuclei. 
Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Some general aspects of T-violation in the 
nucleon—nucleon system are discussed with emphasis on the possi- 
bilities for boson exchange interactions. Possibilities of high-accu- 
ze i? of T-violation in the p—*He and p—*H systems are con- 


8468 The y+Dyieldsp+p+7~ reaction for high momentum 
values of the ' tor’ nucleon. Argan, P.E.; Audit, G.; Blomqvist, 
I.; Botton, N. de; Faure, J.L.; Laget, J.M.; Martin, J.; Schuhl, C.; 
Tamas, G. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Physique Nucleaire). pp 435-438 of 
In Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Am- 
sterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 
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Significant departures, from a model based on the distorted 
wave impulse roximation, have been found in a study of the 
‘He(y,pm~) reaction when the momentum of the recoiling nuclear 
system is high. Consequently it seemed interesting to investigate 
whether this effect was specific to ‘He or could also be observed in 
the simplest nuclear —— the deuteron. An experiment was 
designed to measure the D(y,pm~)p reaction yield for high mo- 
mentum values of the undetected nucleon. 


8469 Experimental limit on isospin and parity violation in- 
volving hadrons in nuclei. Bellotti, E.; Fiorini, E.; Negri, P.; Pullia, 
A.; Zanotti, L. (Milan Univ. (Italy). Istituto di Fisica); Filosofo, I. 
(Lab. Nazionali di Legnaro, Padova, Italy). pp 411-418 of In In- 
teraction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amster- 
dam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

An upper limit of 8 x 10~* eV has been obtained on the 
width of the parity and isospin violating reaction *H(a,y)*Li lead- 
ing to the 3.562-MeV level. The PET limit on the square 
of the parity-violating parameter is P? < 4 x 10-™. 


8470 Radiative .-capture on protons and *He. Beder, D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nucl. Phys., A; 258: No. 
3, 447-460(1 Mar 1976). 

Calculations are presented of the process yx pyieldsyny for 
coincidence measurements of both n and y, aimed at an improved 
experimental estimate of the induced pseudoscalar weak —— 
(gsub(p)). The elementary particle approach used is then appli 
to calculations of ~~*HeyieldsyHy. This latter work includes a 
discussion on how to relate intermediate-state nuclear excitations 
to other observable processes, so as to again permit extraction of 
information regarding mete). Experimentally feasible measure- 
ments are also Tcesed briefly for the *He case. 


8471 Use of a + a scattering to study the nucleon-nucleon in- 
teraction. Brown, R.E.; Tang, Y.C. (Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 87545). 
Phys. Rev., C; 14: No. 5, 1675-1678(Nov 1976). 

An analysis of 5, for a + @ scattering below 15 MeV (c.m.) 
has been made to study whether or not useful information about 
the direct part V/sub d/ of the nucleon-nucleon interaction can be 
obtained. It was expected that the peripheral nature of the | = 4 
interaction would allow a relatively simple analysis to be made. 
However, it was found that such an analysis does not exclude any 
of the commonly used nucleon-nucleon potentials as being incon- 
sistent with a + @ scattering, but that proper handling of the short- 
a part of V/sub d/ might well result in such an exclusion. 
(AIP) 


8472 Quasielastic pion scattering and _recoil-nucleon 
exchange. Varghese, P.; Silbar, R.R.; Sternheim, M.M. 
(De ent of Physics, mage of Oregon, Eugene, Oregon 
97403). Phys. Rev., C; 14: No. 5, 1893-1895(Nov 1976). 

A semiclassical model for the observation of recoil protons 
in quasielastic pion scattering near the (3, 3) resonance is 
described. We show that the 7 to m* ratio is enhanced by large 
factors at low proton energies by charge exchange of the recoil 
nucleon. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


8473 The ‘He(y,p)T reaction and state baryonic 
resonance admixtures. Laget, J.M. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Physique Nucleaire). pp 779-780 of In Interaction studies in 
a Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 
é! ). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Publi in summary form only. 


8474 Spectator experiments as probes of nucleon-resonance 

admixtures. Weber, H.J. (Virginia Univ., Charlottesville (USA)). 

BP 749-777 of In Interaction studies in nuclei. Jochim, H.; Ziegler, 
. (eds.). Amsterdam; North-Holland (1975). 


From Symposium on interaction studies in nuclei; Mainz, 
1 Fe 


F.R. Germany (17 Feb 1975). 

Recent experiments are discussed which were designed to 
search for N*’s in nuclei. Some pertinent theoretical developments 
are also included. 
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8475 Photonuclear studies in the few nucleon system. Weiss, 
M.S. (California Univ., Livermore (USA). Lawrence Livermore 


Lab.). Pp 599-634 of In Interaction studies in nuclei. Jochim, H.; 
Ziegler, B. (eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Recent experimental and theoretical results on photonuclear 
reactions in the few-nucleon systems (A=2,3,4) are critically 
reviewed. 
8476 Experimental attempts to stud ae violation in the 
two-nucleon system. Wilson, R. (Harvard Uni. ‘ambridge, Mass. 
(USA). Dept. of Physics). pp 23-43 of In Interaction studies in 
“asTs) Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

_ Various possible pence yp arrangements for studying 
parity violation in np and nd capture are discussed, and progress is 
outlined toward completion of two particular experiments. 


charge dependence of 

ucleon interaction. Zeitnitz, B. (Hamburg Univ. 

(F.R. Germany). 1. Inst. fuer Experimentalphysik). pp 499-519 of 

In Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Am- 
sterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Recent analyses of two kinematically complete experiments 
on the reaction: n+dyie ‘+p are discussed. For this reaction 
there are ‘exact’ three-body calculations, namely numerical solu- 
tions of the Faddeev equations. Neutron-neutron and neutron- 
proton final state interactions can be observed simultaneously 
under equal kinematical conditions, and this can be used as a sen- 
sitive method for determination not only of the scattering length 
but also of the effective range. 


8478 Equality of analyzing power and tion in the 
reaction *H(p,n)*He. Donoghue, T.R.; Doyle, S.M.A.; Clark, H.W.; 
Dries, L.J.; ——. J.L.; Tornow, W.; Byrd, R.C.; Lisowski, P.W.; 
Walter, R.L. (Department of Physics, The Ohio State University, 
Columbus Ohio 43210). Phys. Rev. Lett.; 37: No. 15, 981-984(11 
Oct 1976). 

The quantities A/sub y/ and P/sub y/ were remeasured for 
E/sub p/<4 MeV in the reaction *H(p,n)*He. Although our A/sub 
y! data confirm previous data, our P/sub y/ values are appreciably 
arger than earlier results and in fact agree well with those for 
A/sub y/. Elimination of the previously reported A/sub y/-P/sub y/ 
difference has important consequences. Charge-symmetry-breaking 
effects must be small or nonexistent in this reaction; and the previ- 
ously required f-wave admixture to the lowest J/sup pi/=2~ state of 
‘He is no longer necessary. (AIP) 


8479 Polarized triton ex; ts on the five-nucleon 


s system. 
Ohlsen, G.G.; Hardekopf, R.A.; Jarmie, N.; Poore, R.V.; Walter, 


R.L.; Lisowski, P.W. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., C; 14: No. 5, 1688- 
1694(Nov 1976). 

Angular distributions of the analyzing power, polarization 
function, and larization transfer coefficient K/sub y//sup 
—— y/ at E/sub t/ = 10.5 MeV for the H(t, n)*He reaction 

ve been measured. In addition, K/sub y//sup prime//sub 
y/(Odegree) data for energies between 6 and 14 MeV have been 
obtained. Both neutron and charged particle detection were used 
in these measurements. Also, an angular distribution of the analyz- 
ing power for the elastic scattering process *H(t, t)*H at 10.5 MeV 
is presented. Comparisons with predictions of an R-matrix analysis 
of the five-nucleon system are included. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 8464, 8485 


8480 Weak interaction theories and in “F and 
"F. Gari, M.; Offermann, R. (Bochum Univ. (F.R. Germany). Inst. 


fuer Theoretische Physik); Huffman, A.H. (California Inst. of 


Tech., Pasadena (USA)); McGrory, J.B. (Oak Ridge National 
Lab., Tenn. (USA)). 119-123 of In Interaction studies in 
nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 


(1975). 
From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 


NUCLEAR PHYSICS 869 


The yy asymmetry of energy-level transitions in “F and “F is 
calculated to test weak interaction theories. All the models i 
asymmetries which are consistent with experiment for “F, so 
nothing can be concluded about weak interaction ies from 
this case. However the yaeeny in '"*F would be a sensitive test 
of the Weinberg-Salam 1. 


8481 me ey angular correlations following inelastic scat- 
tering. Iverson, M.S.; Rost, E. (Nuclear Physics Laboratory, De- 
partment of Physics and Astrophysics, University of Colorado, 
Boulder, Colorado 80309). Phys. Rev., C; 14: No. 5, 1733- 
1738(Nov 1976). 

Angular correlations between inelastically scattered pions 
and deexcitation yy rays depend upon the spin density matrix of the 
residual nucleus and thus provide additional information not 
available in the differential cross sections. The correlation function 
is calculated for the 0* yields 2* yields 0* transition in "*C and the 
a symmetry angles are found to be quite similar to those 
obtai in the adiabatic limit. The model sensitivity is tested for 
medium energy pions by comparing the Kisslinger potential results 
with those using a local Laplacian potential. Some differences, 
especially near cross section minima, are found between the dif- 
ferent potential models. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 8455, 8462, 8481, 8519, 8608, 
8611 


8482 (ANL/PHY —76-2(Vol.2), Pp 549-556) Observation of 
a J/sup 7/ = 4* resonance in the "C + "°C system at E/sub c.m./ = 
7.75 MeV. Erb, K.A.; Betts, R.R.; Hanson, D.L.; Sachs, M.W.; 
White, R.L.; Tung, P.P.; Metelits, S.; Bromley, D.A. (Yale Univ., 
New Haven). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed Ts. 

Angular distributions were measured as a function of beam 
energy for the "C('C,a) reaction at 13 to 18.5 MeV populating 
the low-lying levels of Ne. The total cross sections measured for 
the lowest four levels in **Ne are shown as functions of energy. 
Emphasis is placed on the large peak at 7.75 MeV which 
dominates the ground-state excitation function. It is concluded that 
the anomaly at this energy most likely results from the presence of 
intermediate J/sup / = 4* structure in “Mg (the "C + "C 
system). (JFP) 


8483 (ANL/PHY—76-2(Vol.2), pp 565-569) Regge poles in 
CCBA transfer amplitudes. Friedman, W.A.; Carlson, B.; McVoy 
K.W. (Univ. of Wisconsin, Madison). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

The L-space properties of the Coulomb-centrifugal barrier 
approximation amplitudes were studied, and a search was made for 
the specific features which permit the improvement in fit. The O* 
yields 2*, “O('°Sn,'Sn)'*O amplitudes were examined. (JFP) 


8484 (ANL/PH Y—76-2(Vol.2), pp 671-679) Time-dependent 
Hartree—Fock calculation for nonheadon collisions of "*O + 'O. 
Maruhn, J.A. (Oak Ridge National Lab., TN); Cusson, R.Y.; 
Smith, R.K. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

assumptions of axiality and clutching, used to reduce 
the calculation for heavy-ion reactions descri in a time-depen- 
dent Hartree—Fock (TDHF) approach to axial symmetry about a 
rotating axis, are checked for validity in a fully three-dimensional 
calculation. The TDHF equations are solved and applied to "*O + 
%6Q reactions at various incident energies and im parameters, 
and the results are tabulated. It is found that the three-dimensional 
TDHF method appears capable of a rich and varied description of 
heavy-ion reactions while apparently not supporting — ying as- 
sumptions to reduce the problem to fewer dimensions. ( FP) 


8485 ANL/PHY—76-2(Vol.2), pp 715-722) C of the 
ieslastic uniocaior channels im the C+ C y= hs 


(North Carolina State Univ., Raliegh); Scheid, W.; Greiner, W. 
May 1976. 
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From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

y taking the coupling of the inelastic molecular channels 
into account, it is found that many of the prominent resonances 
observed in the total cross section of gamma yield of the "*C + "C 
reactions between 4 and 10 MeV can be interpreted as molecular 
state shape resonances in an effective '"*C + "C potential. (JFP) 


8486 (ANL/PHY —76-2(Vol.2), pp 733-740) Macroscopic 
folded form factors for '*C + 'C inelastic scattering. Rickertsen, 
L.D. (Oak Ridge National Lab., TN); Satchler, G.R.; Stokstad, 
R.G.; Wieland, RM. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Differential cross sections are found for "C + "C scattering 
at 117.1 and 102.1 MeV as a result of using folded Woods—Saxon 
form factors in coupled-channel calculations for the elastic and in- 
elastic scattering. An improved overall fit to the elastic angular dis- 
tributions is found. A DWBA calculation is used. (JFP) 


8487 (ANL/PHY —76-2(Vol.2), pp 803-810) a-particle and 
en emission from the '*O + 'C system. Tabor, S.L.; Eisen, Y.; 
ager, Z.; Kovar, D.G. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
pny Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Excitation, angular distributions, and total cross sections 
were found for the emission of alpha particles and protons from 
the '*O + "C reaction at 30 and 74 MeV. The study was carried 
out on light-particle yields in order to elucidate similar puzzling ef- 
fects to the fluctuations observed in the fusion cross section and 
the saturation of the fusion cross section at higher energies. (JFP) 


8488 (LA—6472-PR) Applied nuclear data research and 
development. ress report, Jan 1—March 31, 1976. Bax- 
man, C.I.; Hale, G.M.; Young, P.G. (comps.). (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Aug 1976. Contract W-7405-eng-36. 
78p. Dep. NTIS $5.00. 

This report describes the activities of the Los Alamos 
Nuclear Data Group for the period January 1 to March 31, 1976. 
The following areas are discussed: Theory and evaluation of 
nuclear cross sections, including calculations of neutron cross sec- 
tions; Nuclear cross-section processing, including developments 
concerning the computer codes used; Cross sections for HTGR 
safety research; Effect of dispersion matrix structure on a data ad- 
justment and consistency analysis; Fission product and decay data 
studies; and Medium-energy library. 20 figures, 18 tables. (RWR) 


8489 (RLO— 1388-333) How strong is the absorption in the 
"%C + Ne system. Vandenbosch, R. Bernhardt, K.G. (Washington 
Univ., Seattle (USA). Nuclear Physics Lab.). 1976. Contract E(45- 
1)-1388. 12p. Dep. NTIS $3.50. 

A statistical model calculation of the compound nuclear 
contribution to the "C + *°Ne elastic scattering reaction has been 
performed. The results indicate that compound elastic scattering 
may account for most of the cross section observed at angles 
larger than 90° c.m., supporting the pro that the optical 
potential for the '*C + Ne system is considerably more absorptive 
than for the '*O + 'O system. 


8490 Pion electroproduction from nuclei near threshold. 
Borie, E. pp 445-450 of In Interaction studies in nuclei. Jochim, 
H.; Ziegler, B. (eds.). Amsterdam; North-Holland (1975). 

rom Symposium on interaction studies in nuclei; Mainz, 
F.R.Germany (17 Feb 1975). 

Calculated results for production of charged pions from *O 
as a function of pion kinetic energy are tabulated. Total cross sec- 
tions for pion kinetic energies 5 MeV and 10 MeV and incident 
electron energies 160, 200 and 280 MeV are given. 


8491 The isobar-doorway theory for pion-nucleus interactions. 
Kisslinger, L.S.; Wang, W.L. (Department of Physics, Carnegie- 
Mellon University, Pittsburgh, Pennsylvania 15213). Ann. Phys. 
(N.Y.); 99: No. 2, 374-407(Aug 1976). 

Pion-nucleus scattering and reactions are treated in a theory 
which explicitly introduces the pion-nucleon resonances. Using a 
separation in Hilbert Space, doorway states of isobar-nuclear 
systems are introduced and nonresonant processes are clearly 
separated from resonance interactions. With one choice of door- 
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way states a multiple scattering series is derived which corresponds 
to the conventional theory with binding energy and other cor- 
rections included. When another choice the isobar-doorway model 
is derived, with parameterization explicitly related to ific 
dynamic effects, our framework provides a phenomenological 
model for treating meson-nucleus interactions to all orders. 
Moreover, the parameters of the model have clear theoretical sig- 
nificant which can extend our knowledge of strong interactions 
physics. A numerical study is given for elastic scattering. (AIP) 


8492 d + "0 and N + '°O systems with the resonating-group 
method. LeMere, M.; Tang, Y.C.; Thompson, D.R. (School of 
Physics, University of Minnesota, Minneapolis, Minnesota 55455). 
Phys. Rev., C; 14: No. 5, 1715-1720(Nov 1976). 

The resonating-group method is used to study the d + "*O 
and N + "0 systems. A generator-coordinate technique is em- 
ployed to derive the nonlocal interaction between the clusters. The 
result shows that, as expected, the calculation yields differential 
scattering cross sections and polarizations which agree rather well 
with experimental data. In particular, the scattering behavior at 
large angles is adequately described. Also, from this study, one ob- 
tains information concerning the structure of rotational bands in 
the compound nuclei "F and "0. (AIP) 


8493 Normalization and finite-range effects in distorted-wave 
Born-approximation calculations for (d, *He) and (d, t) reactions. 
Chant, N.S.; Craig, J.N. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). Phys. 
Rev., C; 14: No. 5, 1763-1772(Nov 1976). 

Exact finite-range distorted-wave Born-approximation calcu- 
lations have been carried out for (d, *He) and (d, t) reactions at 
incident energies up to 80 MeV. It is found that the local energy 
approximation does not correctly reproduce the energy variation 
of exact calculations for *'V(d, *He)*Ti (g.s.) between 30 and 80 
MeV and, in addition, overestimates finite-range effects for “O(d, 
3He)"5N (g.s.) at 80 MeV. The effects of various choices for the 
range function for (d, t) and (d, *He) reactions are discussed. 
Some new values for the zero range normalization constant are 
discussed. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


8494 (LBL—5054) Studies of exotic light nuclei. Cerny, J. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1976. Contract W-7405-Eng-48. 12p. (CONF-760560—7). Dep. 
NTIS $3.50. 

From 3. international conference on nuclides far from sta- 
bility; Corsica, Italy (19 May 1976). 

For neutron-deficient nuclei, extension of the T/sub z/ = 
—3/2 series of strong beta-delayed proton precursors to *'Ge is 
discussed. For neutron-excess nuclei, heavy-ion induced, multi- 
nucleon transfer reaction studies of masses and energy levels of 
2sld shell nuclei with T/sub z/ greater than or equal to 5/2 are 
covered. In addition, preliminary attempts to employ the (7Li,?He) 
reaction for the latter studies are shown; a new detection system 
capable of observing unbound final states as reaction products is 
demonstrated via investigations of the (a,?He) reaction. 


RADIOACTIVE DECAY 


8495 Recent experimental studies of weak magnetism and 
second class interactions in nuclear beta decay. Calaprice, F.C. 
(Brookhaven National Lab., Upton, N.Y. (USA)). pp 83-101 of In 
Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Am- 
sterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Angular correlation experiments on the beta decays of Ne 
and the mass-8 system are examined for possible second class in- 
teraction effects. Positive evidence is found in the beta asymmetry 
of polarized Ne but the beta-alpha correlations of *Li and *B are 
consistent with no second class interaction, though the latter 
results are somewhat inconclusive. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 8497 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8505 
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8496 (ANL/PHY —76-2( Vol.2), 499-507) Fusion cross 
section measurements for "C + "C, + "@C, and “N + "C 
Conjeaud, M.; Gary, S.; Harar, S.; Wieleczko, J.P. (CEN 
lay, France). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
ee Argonne, Illinois, United States of America (USA) (1 Apr 
In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 
Angular distributions and total cross sections are found for 
carbon-12 fusion reactions with carbon-12 and nitrogen-14 and -15 
at 12 to 29 MeV. (JFP) 


8497 (ANL/PHY—76-2(Vol.2), pp 691-698) States at high 
excitation in ‘QO observed in the reaction ‘*C(?°Ne,"*O)'*O. 
Menchaca-Rocha, A.; Buenerd, M.; Hendrie, D.L.; Olmer, C.; 
Scott, D.K. (Univ. of California, Berkeley). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
ie) Argonne, Illinois, United States of America (USA) (1 Apr 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

e strong incident-energy variation of the cross section to 
known collective states in '*C(Ne,"O)'*O reactions at incident 
energies between 150 and 294 MeV was used to investigate the J- 
values of three new states which are observed in '*O in the 21- to 
24-MeV region. A semiclassical model is described. (JFP) 


8498 (ANL/PHY —76-2( Vol.2), pp 783-793) Investigation of 
the fusion cross section for light reas «8 systems. Sperr, P.; Braid, 
T.H.; Eisen, Y.; Kovar, D.G.; Prosser, F.W. Jr.; Schiffer, J.P.; 
Tabor, S.L.; Vigder, S. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
pny Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

The total fusion cross sections for the systems "C + "C, "*O 
+ "C, and "F + "C were investigated as a function of the bom- 
barding energy which varied from 7.5 to 27.1 MeV. Angular dis- 
tributions and resonances are also discussed. (JFP) 


8499 (ANL/PHY —76-2(Vol.2), pp 795-801) Fusion of “N + 
"C at high energies. Stokstad, R.G.; del Campo, J.G.; Biggerstaff, 
J.A.; Snell, A.H.; Stelson, P.H. (Oak Ridge National Lab., TN). 
May 1976. 

From Symposium on macroscopic features of heavy ion col- 
pro Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Beams of nitrogen-14 at seven energies over the range 43.9 
to 178.1 MeV were used to bombard 156- and 257-y g/cm? car- 
bon foils. Reaction products with Z = 3 to 12 were identified, and 
angular distributions were measured over the range of 4 to 40°. 
The cross sections, ctra, yields, and compound nucleus forma- 
tion are discussed. EP) 


8500 (COO—2490-3) Study of structure of light nuclei with 
neutrons. Progress report, September 1, 1975—August 30, 1976. 
Lane, R.O. (Ohio Univ., Athens (USA)). 1976. Contract E(11-1)- 
2490. 59p. Dep. NTIS $4.50. 

The differential cross sections were measured for neutrons 
scattered elastically at nine angles from several light nuclei for 4 
MeV less than or equal to E/sub n/ less than or equal to 8 MeV. 
These include *Li and ‘Li at 14 energies, °B at 30 energies, ''B at 
60 energies and "C at 3 energies. Inelastic scattering from “Li was 
also measured. Corrections to the data for multiple scattering and 
other effects are nearly completed. The data are being analyzed in 
terms of R-Matrix calculations with the aim of determining 
theoretical model _——_ of the compound systems. This com- 
prehensive set of data together with the results of the analysis pro- 
vides information of interest and use to the fission and fusion reac- 
tor programs where previously data were very or nonex- 
istent. Measurements and R-Matrix results will be correlated with 
evaluation groups working on *Li, "B and "C as standards for 
cross sections and flux measurements. Some abstracts of publica- 
tions are presented. 


8501 H energy electron scattering as a of short 
range clusters and resonances in °Li and “C. 
Heimlich, F.H.; Roessle, E. (Freiburg Univ. (F.R. Germany). 
Fakultaet fuer Physik); Koebberling, M.; Moritz, J.; Schmidt, K.H.; 
Wegener, D.; Zeller, D. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Experimentelle Kernphysik); Bienlein, J.K.; 
Bleckwenn, J.; Dinter, H. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (F.R. Germany)). pp 439-442 of In Interaac- 
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tion studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; 
North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Electrons in the GeV range are very a iate to analyze 
the high momentum components of nucleons inside a nucleus and 
to produce excited nucleon states with definite invariant mass and 
momentum. With primary energies between 2.0 and 2.7 GeV and 
electron scattering angles between 12 and 15° the momentum dis- 
tribution of protons bound in *Li and "*C was measured up to ap- 
proximately 400 MeV/c. The four-momentum transfers for the 
quasielastic process (e,e’p) were 5 to 12 fm™*, the outgoing 
protons had energies between 150 and 250 MeV. 


8502 (y,p) process in Ilp-shell nuclei for E/sub y/ = 60—200 
MeV. Matthews, J.L. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Physics). pp 429-433 of In Interaction studies in 
1978) Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Two sets of experimental results on the (y,p) reaction are 
reported: an extensive series of measurements for ® "Li, *Be, "C, 
and "*O in the 60—100 MeV region, and some preliminary data on 
OQ between 120 and 200 MeV. The results are compared with 
available theoretical calculations based on the shell model with 
and without short-range correlations. 


8503 Measurements of fusion cross sections for heavy-ion 
systems at very low energies. Stokstad, R.G.; Switkowski, Z.E.; 
Dayras, R.A.; Wieland, R.M. (W. K. Kellogg Radiation Laborato- 
ry, California Institute of Technology, Pasadena, California 
91125). Phys. Rev. Lett.; 37: No. 14, 888-891(4 Oct 1976). 

Measurements of the fusion cross sections for ‘,""B+ "C, 
2C+8C, 2C+4N, 4N+4N, and “N+"*O at sub-Coulomb-barrier 
energies, together with earlier results for "C+C, "C+'*O, and 
*QO+'°Q, show that the average energy dependence of the fusion 
cross section can change dramatically with only small variations in 
the mass and charge of the interacting nuclei. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8518, 8562, 8613, 8614 


8504 Decomposition of the smooth cutoff model angular dis- 
tribution. Fuller, R.C.; Moffa, P.J. (Brookhaven National Labora- 
—_, eng New York 11973). Phys. Rev., C; 14: No. 5, 1721- 
1726(Nov 1976). 

We discuss and display the pole contributions to the smooth 
cutoff angular distribution with the aid of the far-side, near-side 
decomposition of the scattering amplitude. We further show, and 
illustrate by explicit calculation, that the nuclear amplitude f/sub 
N/(@) is pole dominated in and somewhat beyond the angular re- 
gion where a/a/sub Ruth/ oscillates. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 8494 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 8482 


8505 (ANL/PHY—76-2(Vol.2), pp 833-840) Gamma ray 
emission following the fusion of the ‘"F + "*C system. Wagner, P.,; 
— P.; Coffin, J.P. (Louis Pasteur Univ., Strasbourg). May 
1976. 


From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

" Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed rs. 
fusion reaction '"F + '*C, was studied in order to in- 
vestigate the rotational band and high-spin states in m jum-26. 
No high-spin states were observed. The grazing collision picture, 
ma tra, evaporation residue distributions, and ground state 
OG vetess are shown. (JFP) 
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8506 xcitation energies of levels in 7“Al and **Si. Moss, C.E.; 
Sherman, J.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. 
Phys., A; 259: No. 3, 413-422(22 Mar 1976). 

The reactions ?7Al(p,p’)?7Al and *Si(p, ")*8Si were studied 
at E/sub p/ = 16 MeV. The reaction *Si(p,p')*Si was also studied 
at E/sub p/ = 20 MeV. The inelastically scattered protons were 
momentum analyzed in a Q3D type II magnetic spectrograph. Ex- 
citation energies of levels in 77Al were determined up to E/sub x/ = 
10749 keV and in *Si, up to E/sub x/ = 13485 keV. The results 
are compared to previous experiments. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8506, 8647 


7 (ANL/PHY—76-2(Vol.1), pp 153-176) Damping in 
"light’’ vy ion Cormier, T.M. (SUNY-Stony Brook, 
NY). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the a on macroscopic features 

of heavy-ion collisions. Volume I. Invited papers. 
Experimental evidence for the occurrence of the deep-in- 
elastic mode in light heavy-ion reactions is reviewed, and some 
systematics are presented. Various distributions and the time scale 
of deep-inelastic reactions are discussed. (JFP) 


8508 (ANL/PHY —76-2(Vol.2), P 849-855) Study of 
damped collisions in "O + At collisions at 96 MeV. 


Young, G.; Blum, E.B.; Lazzarini, A.J.; Neuhausen, M.A.; Stead- 
man, S.G.; Tsoupas, N. (Massachusetts Inst. of Tech., Cambridge). 
May 1976. 
From Symposium on macroscopic features of heavy ion col- 
pony Argonne, Illinois, United States of America (USA) (1 Apr 
). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 
he "*O + ?7Al system at 96 MeV was studied in order to 
observe angular distributions of masses produced in order to deter- 
mine features of strongly damped collisions for this case and to 
note changes from this type of collision seen previously for "*O + 
27Al. Z and M are determined simultaneously for the fragments 
produced. (JFP) 


8509 (ANL/PHY—76-2(Vol.2), pp 509-516) Two body final 
state measurements for like processes f 
SC] + ?7Al fusion. Cormier, T.M. (Massachusetts Inst. of Tech., 
Cambridge); Cosman, E.R.; Lazzarini, A.J.; Garrett, J.D.; Wegner, 
H.E. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
pon ey Argonne, Illinois, United States of America (USA) (1 Apr 

). 


In Proceedings of the symposium on macroscopic features 
of bongeies collisions. Volume II. Contributed papers. 
ata are reported for the “Cl + ?7Al system at 170 MeV in 
which the energy and mass of one particle is measured in coin- 
cidence with the energy of a second particle. These coincidence 
measurements indicate a two-body final state with kinetic energies 
corresponding to the Coulomb separation energy of the two frag- 
ments. The mass distribution of the two correlated fragments is 
symmetric about half the mass of the composite system. Such data 
support the — that a fission-like process competes in the 
deexcitation of the compound system when sufficient angular mo- 
mentum is present. (JFP) 


8510 (ANL/PHY —76-2(Vol.2), pp 443-450) Total reaction 
cross section for '*C + ?’Al. Betts, R.R.; ford, W.A.; Mortensen, 
M.H.; White, R.L. (Yale Univ., New Haven). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
Ponty Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

e results of some measurements of fusion and total reac- 
tion cross sections for the '"*C + ?’Al system at energies from 45 to 
70 MeV are reported. Angular distributions and energy spectra are 
also shown. (JFP) 


8511 (ANL/PHY—76-2(Vol.2), pp 609-616) 7"AK('*O,"Ca) 
coincidence measurements at E/sub L/ = 65.6 MeV. Harris, J.W.; 
Cormier, T.M.; Geesaman, D.F.; , L.L.; McGrath, R.L.; Wurm, 
J.P. (SUNY-Stony Brook, NY). May 1976. 
_. From Symposium on macroscopic features of heavy ion col- 
tore) Argonne, Illinois, United States of America (USA) (1 Apr 

In Proceedings of the symposium on macroscopic features 
of heavy-ion catioions. Volume Il. Contributed papers. 
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A coincidence experiment was undertaken in order to gain 
some information on the mechanism of the 77Al('*O,"C) reaction 
at energies of 65.6 MeV, well above the Coulomb barrier. The 
energy spectra, cross sections, and angular correlations are 
discussed. The reaction mechanism appears to be a relatively fast 
sequential process through highly excited states in *'P rather than 
direct three-body break-up. ( P) 


8512 (ANL/PHY—76-2(Vol.2), pp 699-705) Small 
structure in inelastic '*O scattering. Morsch, H.P.; Peterson, J.F.; 
Lewis, D.A.; Artz, J.L.; Dehnhard, D. (Univ. of Minnesota, Min- 
neapolis). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Differential cross sections for the excitation of first excited 
2* states in “Si and **Ni were measured in inelastic '*O scattering 
at 60 and 50 MeV, ey. The structure and DWBA calcula- 
tions are described. (JFP) 


8513 (ANL/PHY—76-2(Vol.2), pp 761-766) Elastic scatter- 
ing of **O on *Si, “Si, and “Si at Pat MeV. Shkolnik, V.; Dehn- 
hard, D.; Artz, J.L.; Weber, D.J.; Franey, M.A. (Univ. of Min- 
nesota, Minneapolis). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Since it is possible that the considerable ambiguities in the 
optical model may be removed by the requirement that the details 
of the shapes of the angular istributions be reproduced, dif- 
ferential cross sections of ™O elastic scattering from *Si, **Si, and 
Si in 0.5 intervals between 8 and about 52° were measured. It is 
noted that the oscillatory structure observed at energies around 60 
MeV seems to rule out the applicability of the simple optical 
model using potential sets of Woods—Saxon shape. (JFP) 


8514 (ANL/PHY—76-2(Vol.2), pp 767-774) Probing the 
nuclear shape by heavy-ion inelastic scattering. Sinclair, D.; Chait, 
B.T.; Mackintosh, R.S. (Nuclear Physics Lab., Oxford). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

A detailed study of inelastic scattering of oxygen-16 on 
magnesium-24 at 42 MeV to the 1.37-MeV 2* state was un- 
dertaken in order to gain insight into the heavy-ion reaction 
mechanism. Because heavy-ion reactions are very localized at the 
nuclear surface, theory should be sensitive to details of the nuclear 
-. This aspect was investigated. Gamma angular correlations, 
er cross sections, and the phase difference were discussed. 
(JFP) 


8515 (ANL/PHY —76-2(Vol.2), pp 811-818) Study of the 
de-excitation following deep-inelastic scattering of '*O + *’Al at 1 
MeV. Van Bibber, K. (Massachusetts Inst. of Tech., Cambridge); 
Ledoux, R.J.; Steadman, S.G.; Videbaek, F.; Young, G.; Flaum, C. 
May 1976. 

From Symposium on macroscopic features of heavy ion col- 
een Argonne, Illinois, United States of America (USA) (1 Apr 
1 ). 

In Proceedings of the s jum on macroscopic features 
of heavy-ion collisions. Velome tt Coussibened yy 

ecent experimental evidence that strongly indicates that 
the deep inelastic or strongly damped collision process is marked 
by a high degree of ee before breakup of the combined 
system is considered. expects that in this case, the excitation 
energy, or heat, should be divided between the light and heavy 
fragments Bay ecnemes to their masses. By observing the decay 
modes of Tagments, one can hope to obtain information con- 
cerning this balance of energy and study other details of the reac- 
tion mechanism. This was done for a light system, "*O + ?"Al, at 
100 ead and the ones were otaas Geen a adiabatic 
ener, ing among fragments, ight fragment strength are 
pen Fy It eS pear Ae that a consistent — can oe made 
that equilibration is achieved in the entrance c 1. (JFP) 


8516 Present status of time-reversal invariance in the nuclear 
interactions. Richter, A. (Technische Univ. Darmstadt (F.R. Ger- 
many). Inst. fuer Kernphysik). pp 191-232 of In Interaction studies 
in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Hol- 
land (1975). 

From Senpeien on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 
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The situation on the experimental investigations of time- 
reversal invariance (T) in the weak, electromagnetic, and strong 
interactions is discussed, and results of low-energy experiments 
which are of high bey oq are presented. Particular emphasis is 
given on tests of T in strong interactions. Time-reversibility 
violation is considered in polarization tests of elastic scattering and 
in detailed balance tests in the case of isolated and overlappin 
nuclear resonances. Preliminary results for an improved detsiled 
balance experiment in the reactions *7Al+p reversible “*Mg+a are 
given. 


8517 Fusion and interaction barrier parameters and critical 
angular momenta from “Cl-induced Scobel, W.; Gut- 
brod, H.H.; Blann, M.; Mignerey, A. (Nuclear Structure Research 
Laboratory, University of Rochester, Rochester, New York 
14627). Phys. Rev., C; 14: No. 5, 1808-1823(Nov 1976). 

Cross sections for evaporation residue formation and fission 
gg complete fusion of “C1 with *’Al, “Ti, **,*Fe, 5# % 6 nj, 
Zr, 16 124Sn have been measured with counter telesc for 
laboratory projectile energies between 70 and 170 MeV. Elastic 
scattering of *Cl + *Ni has been measured near the interaction 
barrier. The excitation functions for complete fusion are anal 
with a semiclassical model, and fusion barrier heights and radii are 
extracted. These data are discussed in terms of the nuclear density 
overlap and the nuclear potential contributions to the fusion barri- 
er. The results are compared with the predictions of several heavy 
ion potential models and with eters for the interaction 
deduced from elastic scattering data. For the systems with masses 
A < 100 about 70% of the total reaction cross section appears as 
complete fusion. This fraction decreases with increasing mass of 
the compound system. Evaporation residue and fission excitation 
functions have been analyzed by the Bohr-Wheeler model using 
the rotating liquid drop model of Cohen, Plasil, and Swiatecki. To 
first order these calculations give a satisfactory description of both 
sets of results. (AIP) 


8518 Contribution of cluster exchange to elastic and in- 
elastic '*O + *Ne scattering. Stock, R.; Jahnke, U.; Hendrie, D.L.; 
Mahoney, J.; Maguire, C.F.; Schneider, W.F.W.; Scott, D.K.; 
Wolschin, G. (Fachbereich Physik, Universitat Marburg, Marburg, 
West Germany). Phys. Rev., C; 14: No. 5, 1824-1831(Nov 1976). 

Angular distributions for elastic and inelastic transitions in 
2°Ne + '8O scattering have been measured at E (Ne) = 50 MeV. 
For the 0*, 2*, and 4* members of the Ne ground-state rotational 
band, the angular distributions exhibit pronounced backward peak- 
ing characteristic of an a-cluster exchange mechanism. The analy- 
sis of the ground-state transition in the first-order elastic transfer 
model yields no satisfactory fit although microscopic cluster form 
factors and full recoil corrections are employed. A coupled chan- 
nels calculation for the 0*, 2*, and 4* transitions reveals very 
strong coupling effects, indicating that the coherent superposition 
of first-order optical model and distorted-wave Born-approximation 
— may not be an adequate model for these reactions. 
(AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8493, 8539, 8612, 8613 


8519 (ANL/PHY—76-2(Vol.1), pp 95-152) oes and 
7 systematics of direct-reaction data. Vigdor, S.E. May 
1976. 


From Symposium on macroscopic features of heavy ion col- 
lisions; Aegiuin, Winele, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the “yy ee on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 

xperimental evidence is presented for the importance of 
multi-step processes in direct reactions between light or medium- 
weight nuclei, and it is indicated how such multi-step excitations 
may be Ma in relation to the more strongly damped interac- 
tions. (JFP) 


8520 (ANL/PHY—76-2(Vol.1), pp 177-205) ge” in 
the reactions induced C and N ions in the 100 ~~ 
Kamitsubo, H. (Inst. of Physical and Chemical Research, Wako- 
shi, Japan). May 1976. : 

From Symposium on features of heavy ion col- 
i976) Argonne, Illinois, United States of America (USA) (1 Apr 

In Proceedings of the jum on macroscopic features 
of heavy-ion cotiddoms. Volume 1. vited papers. 


NUCLEAR PHYSICS 873 


The systematics in the reactions induced by carbon and 
nitrogen ions in the 100-MeV region are discussed mainly on the 
basis of experimental data. A study is made of how the energy 
spectra of light reaction fi nts and their production cross sec- 
tions depend on the bombarding energy, target mass, emitted 
angle, etc. (JFP) 


8521 (ANL/PHY—76-2(Vol.2), pp 557) Absolute magnitude 
of tweancioen Gramsfor reactions tadeced by heavy lena’ Fone. 
ree Udagawa, T.; Tamura, T. (Univ. of Texas, Austin). May 


From Symposium on macroscopic features of heavy ion col- 
ier Argonne, Illinois, United States of America (USA) (1 Apr 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Recent EFR coupled-reaction-channel calculations in which 
both the simultaneous and successive nucleon transfer processes 
are taken into account are reported. Full microscopic form factors 
are also used for the calculations of the simultaneous process. The 
results are summarized in which the normalization factors calcu- 
lated at a peak angle are listed. The absolute magnitude of the 
cross sections were reproduced in most of the cases. The reactions 
#Ca, “Ca('*O,"*O), “Ca, @Ni('*O,'*O), and “Ca, “Ca("*O,"C) are 
listed. (JFP) 


8522 (ANL/PHY —76-2(Vol.2), pp 463-474) Classical micro- 

calculations of energy collisions of nuclei. Bodmer, A.R.; 
Panos, C.N. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

To avoid the limitations of hydrodynamics, for which it is 
assumed that the relevant mean free path, and therefore also the 
shock thickness is small compared to the nuclear dimensions and 
that there is instantaneous thermal equilibrium, conditions which 
may not be realized, classical, nonrelativistic calculations are made 
in which the trajectories of all the nucleons are computed assum- 
ing some two-body force between all pairs of nucleons. Thus 
nonequilibrium and mean-free path—in particular viscous—effects 
are fully included. The classical N-body problem is computa- 
tionally tractable, and a wide range of conditions can be explored. 
Such calculations go beyond the validity of the Boltzmann equa- 
tion. Results are summarized for A, = A, = 50 at 120 and 300 
MeV/nucleon. (JFP) 


8523 (ANL/PHY—76-2(Vol.2), pp 625-635) In 
of energy spectra in quasi-elastic Katori, K.; Ishigami, T.; 
Toyama, M. (Univ. of Tsukuba, Japan). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
a Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

An attempt is made to give a consistent interpretation on 
the shapes, the most probable Q-values and the relative yields of 
continuous energy spectra in the new framework of the theory of 
multi-step excitation induced by heavy incident ions. Data on 
quasi-elastic scattering are treated at incident energies higher than 
the Coulomb barrier, at forward angles, for nucleon transfer less 
than or equal to 5, for lighter heavy-ion projectiles such that the 
outgoing particles are not excited at all or are excited to low-lying 
states, for a two-body process in the exit channel, and not includ- 
ing deeply inelastic collisions and isolated peaks. Analysis in the 
framework of this developed theory was performed on the energy 
spectra of multi-nucleon transfer reactions induced by ‘N on “Cr 
at 90 MeV and on “Mo at 97 MeV previously reported. The cross 
— energy spectra, Q values, and yields are considered. 
(JFP) 


8524 (ANL/PH Y —76-2(Vol.2), pp 637-643) Time-dependent 
Hartree—Fock calculations of heavy ion collisions. Koonin, S. 
(California Inst. of Tech., Pasadena); Maruhn-Rezwani, V.; Davies, 
K.T.R.; Feldmeier, H.; Krieger, S.J.; Negele, J.W. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

," Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

‘The time-dependent Hartree—Fock approximation is ap- 
plied to the description of heavy-ion collisions. Selected results are 
presented for the ECa + “Ca reaction at 160 MeV. The density is 
plotted as a function of time. Fragment trajectories are also con- 
sidered. (JFP) 
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8525 (ANL/PHY —76-2(Vol.2), pp 655-661) Deformation 
effects in elastic '*O + “Ca autelien, Lewis, D.A.; Petersen, 
J.F. (Univ. of Minnesota, Minneapolis). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
ones Argonne, Illinois, United States of America (USA) (1 Apr 
1 , 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

It was found that the deformation parameters required to fit 
the angular distribution for the excitation of the first 2* state in 
*O nuclei by medium-weight targets are much larger (about a fac- 
tor of 2) than those derived from light-ion work. It is suggested 
that at least part of the problem with "*O excitation is due to the 
method of deforming the '*O density. Data for the excitation of 
this state by a “Ca target at 50 MeV were analyzed using both 
procedures. (JFP) 


8526 (ANL/PHY—76-2(Vol.2), pp 681-689) Optimum Q 
values of '*O + *Ni reactions high above the Coulomb barrier. Mc- 
Grath, R.L.; Cormier, T.M.; Geesaman, D.F.; Harris, J.W.; Lee, 
L.L.; Wurm, J.P. (SUNY-Stony Brook, NY). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
976). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

It is investigated to what extent Q values of transfer reac- 
tions like ('*O,"*C) are related to the Q window effect at energies 
near the Coulomb barrier by using '*O + **Ni reactions at energies 
from 60 to 107 MeV. Yields, spectra, optimum Q values, and dif- 
ferential cross sections for these reactions are discussed. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 8494 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 8535 


8527 Gamma decay of analog states in “Sc: Jsup(7r)=5/2~ and 
9/2*. Dietrich, F.S.; Bloom, §.D.; Heikkinen, D.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nucl. Phys., 
A; 259: No. 1, 75-86(8 Mar 1976). 

Gamma rays have been observed from the “Ca(p, y) reac- 
tion de-exciting analogs of the 4.005 MeV (fsub(5/2)) and 4.024 
MeV (gsub(9/2)) states in “Ca. The resonances were observed at 
Esup(p) (c.m.) = 5.933+-0.005 and 5.992+-0.005 MeV, respec- 
tively, with total widths 39+-5 and 18+-5 keV. The corresponding 
ground-state y-widths were inferred to be 17+-5 and 22*** sub(- 
11)eV. Decays of the lower resonance to excited states of “Sc 
were also observed. A tentative lower limit of 1.7 eV was placed 
on the width of the transition to the 3/2~ (3.08 MeV) level. The 
upper (9/2*) y-ray (g.s.) resonance is depleted by a factor of 10- 
20 by the giant oe ee resonance and cannot be used easily to ex- 
tract structural information. The (tentative) lower limit on the M1 
decay of the lower (5/2-) resonance to the 3/2- state 
(Esub(x)=3.08 MeV) — a strong Ifsub(5/2) neutron admix- 
ture in the lower state which is not borne out by theoretical esti- 
mates of the effects of the core polarization. The M1 decay of this 
same resonance to the ground state is calculated to be 9-13 eV, 
with the Arima-Horie estimate for the effects of core polarization, 
and 16 eV in a three-particle, two-hole configuration mixing shell- 
model calculation. Both figures are consistent with the measure- 
ment and confirm the existence of strong magnetic moment renor- 
malization effects. 


8528 Gamma-ray spectroscopy of low-lying states in “Cr. 

Bardin, T.T.; Pronko, J.G.; McDonald, R.E.; Poletti, A.R.; McGro- 

a: J.B. (Lockheed Palo Alto Research wa Palo Alto, 

— 94304). Phys. Rev., C; 14: No. 5, 1782-1788(Nov 
). 

Nuclear properties of the excited states below 3.2 MeV in 
Cr were studied in the “Cr(t, py)**Cr reaction at E/sub t/ = 2.9 
MeV. Reaction-produced protons were detected at 17idegree +- 
4degree to the beam in coincidence with y rays. y-ray angular cor- 
relations and branching ratios were measured using an array of five 
Nal(TI) crystals, while y-ray energies and lifetime limits were ob- 
tained using a Ge(Li) detector. Spin assignments for some of the 
excited states were obtained in addition to multipole mixing-ratio 
information. The results for the excitation energies (keV), spins, 
and lifetimes (psec) are: 1007.6 +- 1.5, 2, > or =2; 1832.2 +- 2.6, 
2, undetermined; 2327.8 +- 2.6, 2, < or =0.08; 2687 +- 13, 1, 2, 
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3, or 4, undetermined; 3165.6 +- 6.2, 2, 3, or 4, < or =0.3. The 
results are compared with shell-model calculations. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8507, 8512, 8517, 8527, 8528 


8529 (ANL/PHY —76-2(Vol.2), pp 531-540) Fusion of °C 
with “Ca. Eggers, R.; Namboodiri, M.N.; Gonthier, P.; Natowitz, 


J.B. (Texas A and M Univ., College Station). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
76). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Products of the reactions of 197-MeV “C projectiles with 
“Ca target nuclei were detected with a counter telescope employ- 
ing a gas ionization detector as the AE detector. Elements of each 
atomic number from 5 to 22 were detected and identified. Angular 
distributions and energy distributions were measured for these ele- 
ments. In addition to the large cross section for fusion followed by 
evaporative de-excitation, a significant probability of fission-like 
events is observed. These reactions appear to reflect strongly 
damped collisions in which the nuclei fuse but separate without 
forming a completely equilibrated compound nucleus. The evolu- 
tion of such reactions is discussed. 5 figures 


8530 (ANL/PHY —76-2( Vol.2), 601-607) Strongly 
damped collisions of 164- and 173-MeV “Ne on Ni. Halbert, M.L.; 
Hensley, D.C.; Stokstad, R.G.; Snell, A.H.; Obenshain, F.E.; Fer- 
guson, R.L.; Plasil, F.; Pleasonton, F. (Oak Ridge National Lab., 
TN). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

The Z distributions, cross sections, and angular distributions 
are found for the reaction *°Ne + Ni at 164 and 173 MeV. (JFP) 


8531 (ANL/PHY—76-2(Vol.2), pp 645-653) Distribution of 
reaction in the '"*O + “Ca reaction at 56 MeV. Kovar, 
D.G.; Eisen, Y.; Henning, W.; Ophel, T.R.; Zeidman, B.; Erskine, 
J.R.; Fortune, H.T.; Sperr, P.; Vigdor, S.E. May 1976. ; 
From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
76). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 
xperimental results are presented on angular distributions, 
differential cross sections, and reaction strength distributions for 
the '*O + “Ca reaction at 56 MeV. (JFP) 


8532 (ANL/PHY —76-2(Vol.2), pp 707-713) Contribution of 
many particle reactions to ‘deep-inelastic’ peaks for the “C + Ni 
reaction at 105 MeV. Ost, R.; Sanderson, N.E.; England, J.B.A.; 
Fulton, B.R.; Morrison, G.C. (Univ. of Birmingham, Eng.). May 
1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

ttn of reaction productions were obtained in the “C + 
58 4Ni reaction at 105 MeV at forward angles near the grazing 
peak. The results show distinct deep inelastic peaks only for outgo- 
ing °,’Li, 7,°,"°Be, and ,""B. (JFP) 


8533 (ANL/PHY—76-2(Vol.2), pp 741-752): Elastic scatter- 
ing of “Ca on “Ca between 55 and 120 MeV cm. Roynette, J.C. 
(Institut de Physique Nucleaire, Orsay, France); Doubre, H.; Jac- 
mart, J.C.; Poffe, N.; Riou, M.; Plagnol, E.; Martin, P.; de Sain- 
tignon, P. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
a Argonne, Illinois, United States of America (USA) (1 Apr 
1 ). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Differential cross sections, excitation functions, and reflec- 
tion coefficients are presented for the reaction “Ca + “Ca at 55 to 
120 MeV (c.m.). The reaction mechanisms and structure in the 
studied parameters are considered. (JFP) 


8534 Photoneutron angular distributions for the reaction 
“Ca(y,n.)"Ca in the giant resonance region. McNeill, K.G.; John- 
son, R.G.; Woodworth, J.G. (Toronto Univ., Ontario (Canada)); 
Lokan, K.H.; Ross, C.K.; Sherman, N.K. (National Research Coun- 
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cil of Canada, Ottawa, Ontario); Jury, J.W. (Trent Univ., Peter- 
borough, Ontario (Canada)). pp 451-454 of In Interaction studies 
in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Hol- 
land (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Photoneutron angular distributions were measured for the 
reaction “Ca(y,n,)*Ca in the giant resonance region. There is no 
detailed agreement with the theoretical predictions of Marangoni 
and Saruis (1970). 


8535 Resonant neutron capture in “Ca. Musgrove, A.R. de 
L.; Allen, B.J.; Boldeman, J.W. (Australian Atomic Energy Com- 
mission Research Establishment, Lucas Heights); Chan, D.M.H. 
(Melbourne Univ., Parkville (Australia)); Macklin, R.L. (Oak 
Ridge National Lab., Tenn. (USA)). Nucl. Phys., A; 259: No. 3, 
365-377(22 Mar 1976). 

The neutron capture cross section of “Ca has been mea- 
sured with approximately 0.2% energy resolution below E/sub n/ = 
300 keV. Resonance parameters have been extracted for many 
= and d-wave resonances. Gamma-ray spectra were also mea- 
sured following capture in one doublet and two resolved 
resonances below 50 keV. Strong feeding of low-lying p-wave 
levels was observed in all cases. Calculations showed that valence 
transitions were inadequate to account for the observed dominance 
of these transitions and a further mechanism is required. The 
average resonance parameters obtained from the data are as fol- 
lows: <D> = 37+-4 keV, 10*S, = 0.16+-0.05, 10‘S, = 2.0+-0.7. 
The average radiative widths and standard deviations of their dis- 
tributions were found to be strongly |-dependent as follows: 
<GAMMA/sub y/>/sub s/ = 1.5+-0.9 eV, <GAMMA/sub y/>/sub 
p/ = 0.36+-0.09 eV and <GAMMA/sub y/>/sub d/ = 0.7+-0.4 eV. 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


8536 Masses from inhomogeneous partial difference equations. 
Jaenecke, J.; Eynon, B.P. (Univ. of Michigan, Ann Arbor). Af. 
Data Nucl. Data Tables; 17: No. 5-6, 467-473( 1976). 

Procedures are described for obtaining mass predictions 
from the solutions of inhomogeneous partial difference equations. 
The inhomogeneous contributions result from the variation with 
nucleon number and neutron excess of the effective neutron- 
proton interaction. A simple liquid-drop-model expression was 
used for these contributions to obtain the present predictions. The 
most general solutions of the difference equation were subjected to 
a chi*-minimization procedure (boundary condition) based on the 
new atomic mass adjustment of Wapstra and Bos. The resulting 
solution can be viewed as a many-parameter mass equation with 
about 220 parameters. About 5 mass values were calculated 
for nuclei with A greater than or equal to 65. The standard devia- 
tion between calculated and experimental mass-excess values is 
sigma/sub m/ = 289 keV. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8519, 8521, 8614 


(ANL/PHY —76-2(Vol.2), pp 575-583) Using local mo- 
mentum to disentangle angular distributions. Fuller, R.C.; Moffa, 
P.J. (Brookhaven National Lab., Upton, NY). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
—— Argonne, Illinois, United States of America (USA) (1 Apr 
). 
In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 
tical model elastic and DWBA transfer angular distribu- 
tions are studied by isolating their positive and negative deflection 
—_ components. It is shown that the inner contribution to typi- 
heavy-ion forward-angle elastic scattering is in the shadow of 
the nuclear rainbow also that transfer angular distributions 
contain separate inner and outer contributions. Cross sections and 
amplitudes for ®Ni("C,"C)*"Ni and @Ni("C,"C)®Ni at 60.8 MeV 
are treated. (JFP) 


8538 ont otdncypeie ‘ohio 591-599) Physical basis 
for large forward cross sections in i('*O,"*O) reaction. Glen- 
denning, N.K.; Wolschin, G. (Univ. of California, Berkeley). May 
1976. 

From Symposium on macroscopic features of heavy ion col- 
Torey Argonne, Illinois, United States of America (USA) (1 Apr 


NUCLEAR PHYSICS 875 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 
physical process is shown that is capable of accountin; 
for the large forward cross section in the experiment ONO 
,"°O)®Ni at an energy where one would normally expect a grazing 
peak with sharply falling cross sections on either side. This process 
consists of the inelastic excitation of the projectile ""O and “Ni. 
The destructive interference of this process with the direct transfer 
causes a decrease of cross section in the region of the grazing 
angle where the two have comparable amplitudes. At angles for- 
ward of the grazing angle, the cross section is dominated by the 
second-order process, since its distribution is more forward biased 
and broader. (JFP) 


8539 (ANL/PHY—76-2(Vol.2), pp 475-482) Investigation of 
% inelastic’’ processes in '“O + Ni at 96 MeV. Bond, P.D.; 


deep 
Chasman, C.; Schwarzschild, A.Z. (Brookhaven National Lab., 
Upton, NY). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
nor Argonne, Illinois, United States of America (USA) (1 Apr 
76). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Various spectra and differential cross sections are found the 
‘QO + Ni reactions at 96 MeV using a coincidence technique. 
Earlier work is extended in order to investigace the extent to which 
two-body kinematics reproduce that process and to assess the 
possible role of light contaminants in the target for producing an 
apparent deep inelastic peak. The effect of not excluding reactions 
from these impurities would be to produce a yield of apparent 
deep inelastic events which result from the large kinematic energy 
shift of reactions on light targets. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8517, 8530, 8532 


8540 (ANL/PHY—76-2(Vol.2), pp 841-848) Total reaction 

cross section for °O on “Cu. Wojciechowski, H.; Gustafson, D.E.,; 

Medsker, L.R.; Davis, R.H. (Florida State Univ., Tallahassee). May 
1976. 

From Symposium on macroscopic features of heavy ion col- 

lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
6). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Angular distributions were measured for the elastic scatter- 
ing of "*O on ®Cu nuclei at 41 and 46 MeV for the purpose of ex- 
tracting the total reaction cross section by three methods: a new 
model independent technique, optical model analysis with a 
Woods—Saxon form factor, and an optical model analysis with a 
macroscopic form factor. The results of the three methods are in 
good agreement. (JFP) 


8541 (ANL/PHY—76-2(Vol.2), pp 491-497) Evaporation 
residue cross sections from “Kr bombardment of Cu, “Zr, and 
Ag. Britt, H.C. (Los Alamos Scientific Lab., NM); Erkkila, B.H.; 
Goldstone, P.D.; Stokes, R.H.; Plasil, F.; Ferguson, R.L.; Gutbrod, 
H.H. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

first results are presented from an experimental system 
that is — of measuring —— residue products to very 
small angles and of measuring the distributions in ZM and Z of 
these products. Evaporation residue cross sections from “Kr bom- 
bardment of a series of targets are presented and the results com- 
pared to calculations from a statistical model of compound nucleus 
decay which allows for competition between fission and light parti- 
cle evaporation. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 8536 
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ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 8543 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 8504, 8520, 8523, 8597, 8602, 
8614 


8542 (ANL/PHY—76-2(Vol.2), pp 541-548) Importance of 
Se oeetey, ae Sam tat eee tee tial for elastic 
scattering of alpha particles. Eisen, Y.; Day, B. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
porn Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed rs. 

A previous study is generalized by including the exchange as 
well as the direct parts of the alpha—nucleus potential generated 
from a density-dependent effective N—N interaction that acts in 
both even and odd states. It is found that microscopic calculations 
can correctly predict the normalization and shape of the 
alpha—nucleus potential near the interaction radius, that exchange 
effects cannot be neglected and contribute even to the long-range 
part of the alpha—nucleus potential, and that the elastic scattering 
of alpha particles is sensitive to the part of the N—N force which 
does not contain the one-pion-exchange potential. The microscopic 
description of this potential is tested by the analysis of elastic scat- 
tering of alpha particles at low energies from “Zr and **Pb. The 
matter distributions and cross sections are considered. (JFP) 


8543 (ANL/PHY —76-2(Vol.2), pp 571-574) Beat patterns in 
transfer angular distributions. McVoy, K.W.; Carlson, B.; Fried- 


man, W.A. (Univ. of Wisconsin, Madison). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

On the basis of fits obtained to amplitudes for the reaction 
2°Sn('*O,'*O)'Sn to the first 2* state of 'Sn at 99.5 MeV by 
means of a Regge pole parametrization, it is suggested that there is 
an alternative but equivalent interpretation, which should apply 
quite generally to reactions with a substantial-mismatch between 
entrance and exit channels. It is suggested that the outgoing flux of 
reaction products arises from two creep waves propagating forward 
around the target nucleus, leaking outward and simultaneously 
beating against each other because of their different angular 
frequencies. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


8544 (COO—3069-418) Medium energy nuclear physics with 
electron accelerators: an experimentalist’s viewpoint. Bertozzi, W. 
(Massachusetts Inst. of Tech., Cambridge (USA). Lab. for Nuclear 
Science). 30 Apr 1976. Contract E(11-1)-3069. 123p. 
(OSP—77916). Dep. NTIS $5.50. 

Experimental nuclear physics is reviewed. Included are elec- 
tron scattering, photon reactions, correlations in nuclei, positrons, 
neutrons, and mesons in nuclear physics. (JFP) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 8549, 8550 


8545 A single detector method for the determination of P/sub 
K1/ in “Ba. Nicaise, W.F.; Waltner, A.W. (North Carolina State 
Univ., Raleigh (USA)). Nucl. Instrum. Methods; 131: No. 3, 477- 
480(28 Dec 1975). 

A method is described for determining P/sub K1/w/sub K 
/epsilon/sub K/ for “Ba utilizing x-ray-y-ray summing in a single 
high resolution intrinsic Ge detector. The absolute efficiency curve 
for the Ge detector is established, and a value of P/sub 
K1/=0.747+-0.096 is determined for “Ba. The result is compared 
to earlier measurements and the factors limiting the accuracy of 
the measurement are discussed. 


8546 Level structure of "Cs and the decay energy of ‘Ba. 
Gehrke, R.J.; Helmer, R.G.; Reich, C.W.; Greenwood, R.C.; An- 
derl, R.A. (Idaho National Engineering Laboratory, Aerojet 
Nuclear ———, Idaho Falls, Idaho 83401). Phys. Rev., C; 14: 
No. 5, 1896-1905(Nov 1976). 


ERA VOL. 2, NO. 4 


The decay of "Ba (11.7 day) has been studied with Ge(Li) 
spectrometers and with a Ge(Li) y-y coincidence system. Twelve y 
transitions and three levels in “"Cs at 919, 1170, and 1342 keV 
have been identified which were not reported previously. Upper 
limits are given for the y-ray intensities of previously reported 
transitions at 323 and 508 keV which were not observed in this ex- 
periment. The Q value for the decay of "Ba was determined from 
the (electron capture)/B* intensity ratio to be 1372*'/sub -/so 
keV. This value agrees with the latest atomic mass evaluation, but 
disagrees with the only previous measurement by 207 keV. Our 
(electron capture)/B* intensity ratio and the Q value deduced from 
a reaction study suggest that the (electron capture)/B* ratio is not 
anomalous in contrast to some recent predictions. The “'Cs level 
structure and y transition probabilities are compared to the result 
of an intermediate-coupling calculation. (AIP) 


8547 Levels of '“Te and '*Te and the decay of 13.3-h '“I 
and 2 '3Sb. Walters, W.B.; Meyer, R.A. Phys. Rev., C; 14: 
No. 5, 1925-1934(Nov 1976). 

The decay of 13.3-h ™I to levels of “Te and the decay of 
2.7-yr 'Sb to levels of '*Te have been studied. Forty-four y rays 
were attributed to the decay of I and all but three were placed 
among 16 levels, 14 of which are also observed in (p, t) reaction 
studies and 11 in (d, p) reaction studies. Three previously unob- 
served low-intensity El transitions and one new M2 transition were 
observed in the decay of '*Sb. The detailed systematics of the 
odd-mass Te nuclei are compared to current particle-vibration and 
cluster models. (AIP) 


8548 Evidence for inversion of 0* phonon states and y soft- 
ness in “Ba. Meyer, R.A.; Griffioen, R.D.; Graber, J.; Walters, 
W.B. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Phys. Rev., C; 14: No. 5, 2024- 
2026(Nov 1976). 

The y-ray spectra of ™La have been studied by y-singles 
and y-y Ge(Li) spectroscopy. The y-ray decay of the low lying 0* 
levels has been used to suggest that, because of softness toward 
deformation, the lowest 0* excited state in ™Ba, with B (E2; 0* 
yields 2*,/0* yields 2*,) = 28, arises from the N = 3 phonon state. 
This is shown to be qualitatively consistent with calculations of 
transitional nuclei. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 8546, 8547, 8548 


8549 The level structure of “Tc. Lange, J.C. de; Kamermans, 
R.; Vis, R.D.; Poelgeest, A. van; Verheul, H. (Vrije Universiteit, 
Amsterdam (Netherlands). Natuurkundig Lab.); Ewbank, W.B. 
(Oak Ridge National Lab., Tenn. (USA)). Nucl. Phys., A; 258: No. 
1, 141-151(16 Feb 1976). 

The level structure of 4;°*Tcy has been investigated. Singles 
and coincident y-spectra following the decay of 3.65 min “Ru 
were measured and 54 y-transitions were found. Using the 
®Mo(p,ny)"Tc reaction n-y coincidences, excitation functions for 
the y-transitions and half-lives of excited states were measured. 
Spin assignments could be made for a number of low-lying levels 
belonging to the (ml gsub(9/2))x(y1gsub(9/2))~* multiplet in *Tc. 


8550 ‘Ba level scheme as observed in the decay of La . 
Greenwood, R.C.; Reich, C.W.; Helmer, R.G.; Gehrke, R.J.; An- 
derl, R.A. (Idaho National Engineering Laboratory, Aerojet 
Nuclear a, Idaho Falls, Idaho 83401). Phys. Rev., C; 14: 
No. 5, 1906-1924(Nov 1976). 

The level scheme of even-even ™Ba has been studied from 
the decay of the ™Ce (75.9 h) yields ™La (6.67 min) chain. Sam- 
ples of ™Ce were produced by ~800-MeV proton bombardment 
of Pr foils, followed by chemical and mass tion. y-ray energy 
and intensity measurements were made using Ge(Li) and Si(Li) 
detectors. Identification of y rays as belonging to the ™La dacay 
was made in separate experiments using sources of ™La milked 
from the parent ™Ce activity. In this manner, ~99 y-ray transi- 
tions have been associated with the “La decay scheme. From 
these data and y-y coincidence measurements, a comprehensive 
level scheme is proposed for ™Ba, consisting of ~41 excited 
states. Further information on the energies of levels in Ba was 
derived from a subsidiary series of y-ray energy measurements 
using a source of “Cs. For the ™La decay, logft values were ob- 
tained from relative x-ray, annihilation-quanta, and y-ray intensi- 
ties and using intensity-balance considerations for the individual 
levels in “Ba. A comparison is made of the ™Ba data with the 
predictions of several recent theoretical calculations dealing with 
even-even nuclei in this mass region. (AIP) 
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MOMENTS AND SPIN 


8551 Nuclear moments and moment ratios as determined by 
Mossbauer spectroscopy. Stevens, J.G.; Dunlap, B.D. (University of 
North Carolina, Asheville, North Carolina 28804). J. Phys. Chem. 
Ref. Data; 5: No. 4, 1093-1122(Oct 1976). 

Values are given for Mossbauer effect measurements of 
nuclear magnetic moments, s ic quadrupole moments, 
ratios of moments between low lying excited states and the ground 
state of the same isotope, and ratios of moments between states of 
different eae. Adopted values for moments, obtained by direct 
selection of selection of specific results or by an a process, 
ped Ar). The literature has been covered throug 


ember, 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8507, 8517, 8541, 8549 


8552 (ANL/PHY—76-2(Vol.2), pp 617-623) Angular mo- 
mentum transfer of the quasi-elastic as inelastic processes 
in the ‘N + “Nb reaction at E = 120 MeV. Ishihara, M.; Numao, 
T.; Fukuda, T.; Tanaka, K.; Inamura, T. (Inst. of Physical and 
Chemical Research, Wako-shi, Japan). May 1976. 
_ From Symposium on macroscopic features of heavy ion col- 
ire Argonne, Illinois, United States of America (USA) (1 Apr 
In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed rs. 
mechanism for quasi-elastic and deeply inelastic colli- 
sions induced by heavy ions previously described in terms of fric- 
— nuclei is investigated for the “‘N + “Nb reaction at 120 
MeV for which both the studied processes were observed. For this 
purpose the angular momentum transferred to the fragments is 
deduced from the measured multiplicities of gamma rays emitted 
by the reaction products. (JFP) 


8553 Diffusion processes in the relaxed cross sections for the 
reaction ‘7 1 le. Babinet, R.; Moretto, L.G.; Galin, J.; Jared, 
R.; Moulton, J.; Thompson, S.G. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nucl. Phys., A; 258: No. 1, 172- 
188(16 Feb 1976). 

The fragments emitted in the reaction '7 A, e at 175 
and 252 MeV bombarding energy have been identified in charge 
up to Z=32. Kinetic energy distributions, cross sections and angu- 
lar distributions have been measured for each Z. The kinetic ener- 
gy spectra show the two usual components: the quasielastic com- 

ment and the relaxed component. The Z-distribution of the latter 
is fairly flat, slowly decreasing up to Z approximately 15 and then 
rising again up to Z=30. The variations in the Z-distribution are 
more pronounced at the lower bombarding energy. The angular 
distributions associated with the relaxed component are forward 
peaked for Z-values close to that of the projectile and behave like 
1/sintheta for larger Z-values. The forward peaking is very substan- 
tial for Z<10. For Z>10 the forward peaking in excess of 
1/sintheta disappears around Z=15. These features are interpreted 
in terms of a diffusion process along the asymmetry coordinate of 
a short-lived intermediate complex. 


Nuclear matter distribution in ‘Sn, 'Sn, and ‘Sn 
from the &: n) reaction. Schery, S.D.; Lind, D.A.; Wieman, H. 
(Moody College, Texas Aand Legere Galveston, Texas 
77553). Phys. Rev., C; 14: No. 5, 1800-1807(Nov 1976). 

Angular distributions have been obtained for the 
quasielastic (p, n) reaction on '’Sn, "Sn, and ‘Sn at a proton 
energy of 22.8 MeV. Data are of sufficient precision to reveal dif- 
ferences in both the and magnitude of the angular distribu- 
tions. Analysis in terms of a nuclear matter model indicates that 
the data are consistent with an increase in the ratio of the neutron 
ta - root-mean-square radius with increase in neutron excess. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 

MASS, ABUNDANCE, AND BINDING ENERGY 

REFER ALSO TO CITATION(S) 8536 


ENERGY LEVELS AND TRANSITIONS 


8555 Evidence for triaxial shapes in Pt nuclei. Khoo, T.L.; 
Bernthal, F.M.; Dors, C.L. (Michigan State Univ., East a 
(USA). Cyclotron Lab.); Piiparinen, M.; Saha, S.; Daly, PJ. 
(Purdue Univ., Lafayette, Ind. (USA). Dept. of Chemi ; 


NUCLEAR PHYSICS 877 


Meyer-Ter-Vehn, J. (California Univ., Berkele fee). Lawrence 
Berkeley Lab.). Phys. Lett., B; 60: No. 4, 341-34 (2 Feb 1976). 
‘ositive parity levels in ™'Pt obtained from (a, xny) reac- 
ee 0 En a Loe te ee oS ee 
complete isub( 13/2) level ey The spectrum confirms triaxial 
found before from hsub(11/2) and hsub(9/2) proton struc- 
tures in this mass region. In addition to the usual —— yrast 
band, a second Al=2 band within the isub( 13/2) family, built on a 
low-lying j-1=11/2 state, is observed in agreement with theory. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8614 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


8556 PE Se ate te ae ant Se 1a Se a ce 
tion. Burke, D.G.; Flynn, E.R.; Sherman, J.D.; Sunier, J.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nucl. Phys., A; 258: No. 
1, 118-130(16 Feb 1976). 

The *' 'Eu(t,p)' 'SEu reactions have been studied using 
15 MeV tritons from the Los Alamos tandem Van de Graaff ac- 
celerator. The reaction products were analyzed with a Q3D mag- 
netic spectrometer and detected with a helical-cathode position- 
sensitive proportional counter. Spectra were recorded at ten angles 
with the "Eu target and at five angles with the “Eu target. 
Characteristic two-nucleon transfer L=0 angular distributions per- 
mit Isup(a)=5/2* assignments for levels at 173, 694, 706, 1150, 
1442 and 1475 keV in “Eu and at 0, approximately 980, 1067, 
1230 and approximately 1480 keV in “Eu. The ground-state 
transition connecting the two ‘deformed’ nuclei “Eu and “Eu 
contains ap roximately 86% of the L=0 strength. In contrast, the 
L=9 strength in the “'Eu(t,p)'“Eu reaction is severely fragmented 
and < approximately 1% of it is in the ground-state transition. This 
is attributed to differences in the wave functions of the edd proton 
and in the deformations of the N=88 and 90 ground states. At 
most approximately 1/2 of the observed L=0 strength goes to 
states at low excitation energies which may be deformed, and the 
rest goes to states at higher energies. This appears to be —- 
to the *Sm(t,p)'*Sm reaction in which approximately 60% of the 
L=0 cross section goes to excited 0* states in "Sm. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8556, 8565 


8557 (ANL/PHY—76-2(Vol.1), pp 295-340) Interaction of 
7 heavy ions with heavy targets. Wolf, K.L.; Roche, C.T. May 
1976 


From Symposium on macroscopic features of heavy ion col- 
—— Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of mor = collisions. Volume I. Invited papers. 

ngular and charge distributions, mass spectra, and dif- 
ferential cross sections are presented in a review of experiments 
performed with copper, krypton, and xenon ions on targets suffi- 
-_ } _— to form composite systems with Z greater than 
100. ) 


8558 (ANL/PHY —76-2(Vol.2), pp 857-866) oy inelastic 

of Xe by Ta and Pb. Zisman, M.S. (Univ. of California, 
Berkeley); Vandenbosch, R.; Webb, M.P.; Thomas, T.D. May 
1976. 


From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

New results are reported using “*Xe projectiles deeply in- 
elastic scattered by tantalum-181 and lead-208 at 1120 MeV. An- 
gular distributions, total cross sections, and charge distributions are 
considered. (JFP) 


8559 Comparison of proton and neutron spectra. The ex- 
tended Griffin model, ay Kalbach, C. (CEA Cen- 
tre d'Etudes Nucleaires de lay, 91 - Gif-sur-Yvette (France); 
Rochester Univ., N.Y. (USA). Nuclear Structure Research Lab.); 
Grimes, S.M.; Wong, C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Z. Phys., A; 275: No. 2, 175-181(Nov 


1975). 
6 figs.; 1 tab.; 28 refs. 
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The energy spectra of protons and neutrons emitted in 
proton-induced reactions on the targets '®Rh, "*Tb, and '’Tm 
were measured at a bombarding energy of 18 MeV and at a 
variety of emission angles. Angle-integrated emission spectra were 
calculated and compared with preequilibrium model predictions. 
The integrated cross sections for protons were 255, 80, 75 mb 
resp. and for neutrons 128, 108, 108 mb resp. The general validity 
of the extended Griffin model with a systematic empirical set of 
model parameter values was verified. Evidence was obtained for 
the conservation (partial or complete) of isospin as a quantum 
number and for the possible utility of including a pairing energy 
shift in the calculations. 


8560 Width of giant resonance in the absorption for the cross 
section of y rays by nuclei in the region 150<A<200. Gurevich, 
G.M.; Lazareva, L.E.; Mazur, V.M.; Solodukhov, G.V. (Institute of 
Nuclear Research, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 7, 370-374(5 Apr 1976). 

We measured the total cross section for the absorption of 
rays in the region of El resonance for the nuclei '*Ho, '*Hf, 
HE, '*'Ta, '?W, '7Au, and Bi. The singularity in the behavior 
of the resonance widths, observed in the region 160<A< 185, is 
ed due to the influence of the neutron subshell N=108. 


8561 Energy dissipation and nucleon transfer in heavy-ion 
reactions. Huizenga, J.R.; Birkelund, J.R.; Schroder, W.U.; Wolf, 
K.L.; Viola, V.E. Jr. (Nuclear Structure Research Laboratory and 
Department of Chemistry and Physics, University of Rochester, 
Rochester, New York 14627). Phys. Rev. Lett.; 37: No. 14, 885- 
888(4 Oct 1976). 

We report a correlation between the kinetic energy loss and 
nucleon diffusion for Kr- and Xe-induced reactions on heavy tar- 
gets. Although this correlation suggests that these two phenomena 
occur on the same general time scale, the rate of kinetic energy 
loss decreases with interaction time. Evidence is presented to show 
that the initial energy dissipation rate is consistent with a frictional 
force which is srapatiansd te the relative velocity. (AIP) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 8565 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 8536 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8542, 8602, 8613 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8557, 8558, 8560, 8561, 8614 


8562 (ANL/PHY —76-2(Vol.1), pp 1-30) Elastic scattering of 
very heavy ions. Huizenga, J.R.; Birkelund, J.R.; Johnson, W. 
(Univ. of Rochester, NY). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
io7e) Argonne, Illinois, United States of America (USA) (1 Apr 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 

Angular distributions for the elastic scattering of “Ar on 
2Bi and **U at 286 and 340 MeV, of “Kr on 7°Bi at 600 and 
712 MeV, and of Xe on Bi at 1130 MeV are reported. Fits to 
the experimental data with Fresnel and optical models are 
presented. The total reaction cross section deduced by the simple 
Fresnel model analysis agrees within a few percent with an optical 
model analysis, although these values are systematically smaller 
than optical model results. The Fresnel interaction radius and opti- 
cal model strong absorption radius are nearly the same, and, for a 
number of reactions, this distance is equal to the sum of the half- 
density matter radii of the two heavy ions plus a constant of 2.9 +- 
0.3 fm. Estimates of the radial dependence of the nuclear potential 
are discussed for several reactions along with the resulting deflec- 
tion functions and distances of closest approach for elastic trajec- 
tories. An overall classification of heavy-ion nuclear reactions is 
mentioned. 


ERA VOL. 2, NO. 4 


8563 (ANL/PHY—76-2(Vol.2), 451-462) F t 
charge distributions from the reaction Bi + "Xe at 1130 MeV. 
Birkelund, J.R. (Univ. of Rochester, NY); Schroeder, W.U.; Hu- 
izenga, J.R.; Wolf, K.L.; Unik, J.P.; Viola, V.E. Jr. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
oaees Argonne, Illinois, United States of America (USA) (1 Apr 
1 ). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

The total cross sections and angular, mass, and charge dis- 
tributions are found for 2Bi + '*Xe reactions at 1130 MeV. The 
reaction mechanism is considered. (JFP) 


6564 (ANL/PHY —76-2(Vol.2), pp 819-824) Elastic scatter- 
ing induced by %6O on **Pb. Videbaek, F. (Massachusetts Inst. of 
Tech., Cambridge); Goldstein, R.B.; Grodzins, L.; Steadman, S.G.; 
Belote, T.A.; Garrett, J.D. May 1976. 

From Symposium on macroscopic features of heavy ion col- 
ner Argonne, Illinois, United States of America (USA) (1 Apr 
1 ; 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

New '8O + Pb elastic scattering data are presented for in- 
cident energies of 80 to 102 MeV. Existing data are also re- 
analyzed and the resulting systematics discussed. Angular distribu- 
tions and cross sections are shown. (JFP) 


8565 (ANL/PHY—76-2(Vol.2), pp 825-831) Quasielastic 
and fission total cross sections for '°O on “*'Ta and *“Pb. Videbaek, 
F. (Massachusetts Inst. of Tech., Cambridge); Goldstein, R.B.; 
Grodzins, L.; Steadman, S.G.; Belote, T.A.; Garrett, J.D. May 
1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Measurements of total inelastic, few nucleon transfer, and 
fission cross sections are given for '*O + **Pb at 80 to 102 MeV 
and for comparison for '*O + ''Ta at 83 to 96 MeV. The elastic 
quasielastic, and fission differential cross sections were measured. 
The reaction mechanisms are discussed. (JFP) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 8565 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


8566 Density-dependent delta interactions and actinide pairing 
matrix elements. Chasman, R.R. (Chemistry Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 14: No. 
5, 1935-1945(Nov 1976). 

A density-dependent 6 interaction is used to calculate pair- 
ing matrix elements for actinide proton and neutron orbitals. Ta- 
bles of the matrix elements are given. The Seniority-one spectra of 
odd-mass actinides are analyzed in terms of these matrix elements. 
Several features of actinide spectra that cannot be understood with 
constant pairing matrix elements are explained with the density-de- 
pendent matrix elements. (AIP) 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 8536 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8599, 8614 


8567 (ANL/PHY—76-2(Vol.2), pp 867-874) Some dynami- 
cal aspects of fragmentation in heavy-ion collisions. Zohni, O. 
(Univ. of Rochester, NY). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
x Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

e process of mass transfer in heavy-ion fusion collisions is 
described by a fragmentation coordinate measuring the mass-asym- 
metry of the system and is used as a dynamical variable subject to 

uantization. head-on collisions of two “*U ions above the 
oulomb barrier are considered. The time evolution of the system 
is investigated by solving numerically the time-dependent Schroed- 
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inger equation, taking classical trajectories for the relative motion 
the two colliding ions. The classical and quantum treatments are 
given. (JFP) 


8568 (ANL/PHY —76-2(Vol.2), pp 483-490) Classical micro- 

of fast heavy-ion iin, Bondorf, J.P. (Univ. 
of nhagen); Siemens, P.J.; Feldmeier, H.; Garpman, S.; Hal- 
bert, E.C. May 1976 

From Symposium on macroscopic features of heavy ion col- 
—— Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed Ts. 

In heavy-ion collisions, beam energies of a few hundred 
MeV/nucleon seem favorable for producing compressed nuclear 
matter. As an alternative to hydrodynamic ways of treating such 
collisions, a microscopic, rapid (and therefore economic) method 
is investigated. The two simplifications basic to the method are 
using classical particle kinematics and taking nucleon—nucleon in- 
teractions into account via cross sections rather than explicit 
forces. Head-on collisions of U + U (two mass-235 nuclei) are 
considered with attention focused on the particle density during 
collision. The change of collision shape with time, angular distribu- 
tions, and particle densities are found with results depending on 
the scattering mechanism assumed for the abrupt 
nucleon—nucleon events. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 7747 


RADIOACTIVE DECAY 


8569 Electron capture decay of *“Bk (4.90d) and *“Bk 
(1.80d). Ahmad, I.; Sharma, D.D.; Sjoblom, R.K. (Argonne Na- 
tional Lab., Ill. (USA)). Nucl. Phys., A; 258: No. 2, 221-236(23 
Feb 1976). 

The electron capture decay schemes of *“Bk and **Bk have 
been investigated by measuring the y-ray and conversion-electron 
spectra of mass-separated **Bk and “*Bk samples. The y-ray spec- 
tra were measured with a 25 cm® Ge(Li) spectrometer and the 
conversion-electron spectra were measured with a cooled Si(Li) 
detector. Multipolarities of most of the transitions in **Cm and 
*6Cm were deduced. The half-lives of “*Bk and “*BK were deter- 
mined by following the decay of the 252.85 and 798.7 keV 
photopeaks and were found to be 4.90+-0.03 d and 1.80+-0.02 d, 
respectively. The a/a+EC) ratio for the **Bk decay was measured 
to be (1.2+-0.1)x10~*. On the basis of the present investigation the 
following non-rotational states were identified in m: 7/2* 
[624], 0; 5/2* [622], 252.85; 1/2* [631], 355.95; 3/2~ vibrational, 
633.65; and 1/2* [620], 740.95 keV. The 3/27 state at 633.65 keV 
is interpreted as a Ksup(7r)=2~ phonon coupled to the 7/2* [624] 
single-particle state. The measurements of **Bk y-ray and conver- 
sion-electron energies and intensities confirm previous level assign- 
ments in “Cm. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8557, 8562 


SPONTANEOUS AND INDUCED FISSION 


8570 (LA—6430-MS) Influence of pairing on the distribution 
of qo yield strengths in neutron-induced fission. Madland, 
D.G.; England, T.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jul 1976. Contract W-7405-Eng-36. 21p. (ENDF—240). Dep. 
NTIS $3.50. 

This report is a summary of the current status of an ongoing 
investigation of the influence of the pairing force in the distribu- 
tion o independent yields. At this time pairing systematics have 
been obtained for **U thermal and fast fission yields by a com- 
mye of experimental data to the normal yield curves predicted 

y the phenomenological model. A semiempirical formalism has 
been devel and tested (insofar as the available data permits) 
by which estimates for the magnitudes of the pairing effects can be 
easily incorporated into the version of the nomenological 
model to be used in the ENDF/B-V Fission uct Evaluated 
Data File. The formalism is based upon the **U thermal and fast 
fission data analysis and has been extended to other proposed 
ENDF/B-V fissionable nuclides. Neutron energy dependence has 
been incorporated (in a simple fashion) in terms of excitation 
energies of the compound system and measured fission barriers. 
Again, the energy dependence has been expressed in a manner 
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which is easily assimilated by the ENDF/B-V yield model. The ini- 
tial efforts in this study have been governed by the need to include 
some quantitative description of the pairing effects within the 
framework of the existing phenomenological treatment. The results 
reported herein are thus yap: based and it is to be — 
that they will change with the accumulation of more (and better) 
data. Hopefully this work will provide important clues to a more 
detailed calculation of the pairing influence as well as other 
theoretical work in progress. 


8571 Mass distributions for the spontaneous fission of **Es 
and the thermal-neutron-induced fission of *“Es. Flynn, K.F.; Gin- 
dler, J.E.; Glendenin, L.E.; Sjoblom, R.K. (Argonne National Lab., 
Ill. (USA)). J. Inorg. Nucl. m.; 38: No. 4, 661-664( 1976). 

The distribution of mass in the spontaneous fission of “Es 
and the thermal-neutron-induced fission of ™Es have been in- 
vestigated radio-chemically. Both mass distributions are asymmet- 
ric with peak-to-valley ratios of 326 and 6, respectively, the 
average light and heavy masses (Asub(L),Asub(H)) for the respec- 
tive systems are 105.9, 142.4 and 110.6, 140.2. The average num- 
bers of neutrons emitted per fission determined by subtracting 
Asub(L) + Asub(H) from the mass of the fissioning nucleus are 
respectively 4.7 and 4.2. 


8572 Scission-point model of nuclear fission based on 
deformed-shell effects. Wilkins, B.D.; Steinberg, E.P.; Chasman, 
R.R. (Chemistry Division, Argonne National Laboratory, — 
Illinois 60439). Phys. Rev., C; 14: No. 5, 1832-1863(Nov 1976). 

A static model of nuclear fission is proposed based on the 
assumption of statistical equilibrium among collective degrees of 
freedom at the scission point. The relative probabilities of forma- 
tion of complementary fission fragment pairs are determined from 
the relative potential energies of a system of two nearly touching, 
coaxial spheroids with quadrupole deformations. The total poten- 
tial energy of the system at the scission point is calculated as the 
sum of liquid-drop and shell- and pairing-correction terms for each 
spheroid, and Coulomb and nuclear potential terms describing the 
interaction between them. The fissioning system at the scission 
point is characterized by-three parameters: the distance between 
the tips of the spheroids (d), the intrinsic excitation energy of the 
fragments (tau/sub int/), and a collective temperature (T/sub 
coll/). No attempt is made to adjust these parameters to give op- 
timum fits to experimental data, but rather, a single choice of 
values for d, tau/sub int/, and T/sub coll/ is used in the calculations 
for all fissioning systems. The general trends of the distributions of 
mass, nuclear charge, and kinetic energy in the fission of a wide 
range of nuclides from Po to Fm are oa reproduced in the calcu- 
lations. The major influence of the deformed-shell corrections for 
neutrons is indicated and provides a convenient framework for the 
interpretation of observed trends in the data and for the prediction 
of new results. The scission-point configurations derived from the 
model provide an interpretation of the ‘’saw-tooth’’ neutron emis- 
sion curve as well as previously unexplained observations on the 
variation of TKE for isotopes of U, Pu, Cm, and Cf; structure in 
the width of total kinetic energy release as a function of fragment 
mass ratio; and a difference in threshold energies for symmetric 
and asymmetric mass splits in the fission of Ra and Ac isotopes. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 8452 


8573 Relativistic nuclear physics, why and how. Danos, M. 
(National Bureau of Standards, Washington, D.C. (USA)). pp 885- 
910 of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. 
(eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

It is proposed that by this time the development of physics 
has progressed to a point where one can tackle the ‘hydrogen 
atom’ problem of nuclear physics, viz., a description of the deu- 
teron ‘from first principles’. This requires to formulate the 
problem in terms of strong interaction relativistic field theory. The 
contemporary work is done instead almost exclusively in terms of 
the quasi-relativistic framework of effective Lagrangian theory. 
The inherent inaccuracies of this framework are reviewed. A 
framework for actually solving the relativistic field theory problem 
is described. It requires inescapably to consider the composite 
structure of the deuteron. The nature of the stationary solutions is 
discussed; their relation to the results of the covariant treatment is 
explained, and the relevance to certain theorems of field theory is 
pointed out. 


8574 Weak interactions and neutral currents. Pietschmann, 
H. (Vienna Univ. (Austria). Inst. fuer Theoretische Physik). pp 
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911-923 of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. 
(eds.). Amsterdam; North-Holland (1975). f 3 
From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). : 
Weak interactions and neutral currents are discussed from a 
purely phenomenological point of view, leaving out quantitative 
computations which start from a Hamiltonian. 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 8420, 8422, 8430, 8443, 8619 


8575 (COO—3001-138) Nuclear reaction matrix. 
Krenciglowa, E.M.; Kung, C.L.; Kuo, T.T.S.; Osnes, E. (Oslo Univ. 
(Norway). Fysisk Institutt; State Univ. of New York, Stony Brook 
(USA). Dept. of Physics). 1975. Contract E(11-1)-3001. 72p. 
Dep. NTIS $4'50. 

Different definitions of the reaction matrix G appropriate to 
the calculation of nuclear structure are reviewed aa discussed. 
Qualitative physical arguments are presented in support of a two- 
step calculation of the G-matrix for finite nuclei. eS the first step 
the high-energy excitations are included using orthogonalized 
plane-wave intermediate states, and in the second step the low- 
energy excitations are added in, using harmonic oscillator inter- 
mediate states. Accurate calculations of G-matrix elements for 
nuclear structure calculations in the A ue yong | 18 —— are 
performed following this procedure and treating the Pauli exclu- 
sion operator Q/sub ra by the method of Tsai and Kuo. The treat- 
ment of Q/sub 2p/, the effect of the intermediate-state spectrum 
and the energy dependence of the reaction matrix are investigated 
in detail. The present matrix elements are compared with various 
matrix elements given in the literature. In particular, close argu- 
ment is obtained with the matrix elements calculated by Kuo and 
Brown using approximate methods. 


8576 (IS—-3941) Tables of the effective shell-model interac- 
tion through second order for the sd shell. Vary, J.P. (Ames Lab., 
— Jul 1976. Contract W-7405-eng-82. 12p. Dep. NTIS 

Numerical tables of the effective shell-model interaction 
‘matrix elements for the s-d shell are presented as a function of the 
valence model space and the unoccupied space. 


8577 Parity-violating nucleon—pion interaction and simul- 
taneous fits to nonleptonic hyperon decays. Andrasi, A.; Eman, B.; 
Missimer, J.; Tadic, D. (Zagreb Univ. (Yugoslavia)). pp 397-404 
of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). 
Amsterdam; North-Holland (1975). 
From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 
A discussion of off-mass-shell effects in complex nuclei is 
resented, which is a crude prototype of the analyses which must 
made before reliable statements about the nonleptonic structure 
of the weak Hamiltonian can be inferred from parity-violating 
nuclear processes. The preliminary analysis is encouraging. 


8578 Present status of isobar configurations in nuclei. 
Arenhoevel, H. (Mainz Univ. (F.R. Germany). Inst. fuer 
Kernphysik). pp 727-747 of In Interaction studies in nuclei. 
Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland (1975). 

From Sry on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

A brief survey is given on the present status of virtual 
baryon resonances in nuclei, the so called isobar configurations 
(IC). Despite the experimental difficulties and the theoretical 
problems involved, the IC in nuclei are a promising approach for 
the description of an off-mass-shell nucleon inside a nucleus. 


8579 Electromagnetic corrections to the two-nucleon interac- 
tion. Chemtob, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service de Physique Theorique). pp 
487-497 of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. 
(eds. ). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Electromagnetic corrections to isospin symmetry breaking in 
the two-nucleon interaction associated with the pion—photon in- 
termediate states are considered. The equivalent potentials are cal- 
culated in perturbation theory and used to generate the corrections 
to the low energy NN scattering parameters. These are found to be 


appreciably smaller than the empirical differences in the PP, NP 
and NN systems. 


8580 Excitation of baryon resonances in nuclei. Dillig, M.; 
Huber, M.G. (Erlangen-Nuernberg Univ., Erlangen (F.R. Ger- 
many). Inst. fuer Theoretische Physik). pp 781-802 of In Interac- 
tion studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; 
North-Holland (1975). 
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From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The excitation of bound nucleons into N*’s is investigated 
in a particle—hole model. Besides the qualitative discussion of the 
consequences for the self energy and the lifetime of an N* in a 
nucleus, the results of first exploratory calculations are presented. 


8581 Parity-viola NNrho vertex in a gauge model. Galic, 
H.; Guberina, B.; Tadic, D. (Zagreb Univ. (Yugoslavia)). pp 405- 
409 of In Interaction studies in nuclei. Jochim, H.; Ziegler, B. 
(eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The weak parity-violating NNrho vertex is considered in the 
theory of parity-violating nuclear interactions. Both separable and 
non-separable contributions to the vertex are discussed. 


8582 OBEP regularized by an eikonal form factor. Holinde, 
K.; Machleidt, R. (Bonn Univ. (F.R. Germany). Inst. fuer 
Theoretische Kernphysik). PP 665-674 of In Interaction studies in 
nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 
(1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

In a recent paper Jackson, Riska and Verwest presented a 
meson—theoretic nucleon-nucleon interaction including 27- 
exchange and using the eikonal form factor. They made several 
reasonable fits to the NN data which are much closer to the empir- 
ical values than those in OBE models. It is shown that this is 
mainly due to the eikonal form factor, not to the more realistic 
description of 27-exchange. 


8583 What do pions tell us about short range correlations in 
nuclei. Huefner, J. (Max-Planck-Institut fuer Kernphysik, 
Heidelberg (F.R. Germany)). pp 709-719 of In Interaction studies 
in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Hol- 
land (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The difficulties encountered in detecting short-range cor- 
relations in nuclei are considered. An analysis of isotope shifts in 
ionic atoms could lead to detection of the Lorentz—Lorenz ef- 
ect. 


8584 Microscopic structure and widths of giant multipole 
resonances. Krewald, S.; Faessler, A.; Speth, J.; Galonska, J.E.; 
Birkholz, J. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Kernphysik). pp 455-467 of In Interaction studies 
in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Hol- 
land (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The positions and widths of EO, El, E2, E3 and E4 giant 
resonances are calculated with a density dependent force. The 
monopole resonances, EO, are studied also with a combination of 
—a Hartree—Fock and the generator coordinate method 
( ). 


8585 Unified description of exchange current corrections. 
Schuette, D. (Bonn Univ. (F.R. Germany). Inst. fuer Theoretische 
Kernphysik). pp 841-847 of In Interaction studies in nuclei. 
Jochim, H.; Ziegler, B. (eds.). Amsterdam; ‘North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

A scheme for a unified description of exchange current cor- 
rections is presented, and some of its consequences are calculated 
for electromagnetic properties of nuclei. 


8586 P-violation studies in ee gs transitions. 
Kuphal, E. (Technische Univ. Darmstadt (F.R. Germany). Inst. 


fuer cA pp 357-374 of In Interaction studies in nuclei. 
Jochim, H.; Ziegler B. (eds.). Amsterdam; North-Holland (1975). 
From SAT on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 
The different experimental approaches to detect P-violation 
with y-rays mainly in heavy nuclei are reviewed. 


8587 Development of the semiempirical ange model. Myers, 
W.D. (Univ. of California, Berkeley). At. Data Nucl. Data Tables: 
17: No. 5-6, 411-417(1976). 

The motivation behind the development of the droplet 
model is presented with the mass formula that results. Values for 
the 16 coefficients = this new formula are given. Most 
of rage values were taken the literature or — = on the 
basis simple physical arguments. However, our main 
(liquid-drop hodel) coefficients and some of the new coefficients 
introduced by the d t model were determined by fitting to 
masses, deformations, ion barriers, and radii. Graphical com- 
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parison is made between measured values of a number of different 
nuclear a and the corresponding droplet-model predic- 
tions. In addition, the predicted values of the mass defects of 8000 
nuclides with N and Z greater than or equal to 10 are given in the 
main table of this issue. 


8588 Semiempirical liquid-drop plus shell-correction formula. 
Seeger, P.A. (Los Alamos Scientific Lab., NM); Howard, W.M. At. 
Data Nucl. Data Tables; 17: No. 5-6, 428-430( 1976). 

An atomic mass formula, based on the liquid-drop model 
with shell and deformation energies determined from the Nilsson 
model, and BCS pairing energy were adjusted to fit simultaneously 
ground-state binding energies and fission-barrier heights. There are 
nine free parameters. Calculated mass excesses of 6367 nuclides in 
the range 20 less than or equal to Z less than or equal to 120 and 
20 less than or equal to N less than or equal to 200 are given in 
the main table of this issue. Additional calculations are available in 
a report or on magnetic tape. Differences between calculated and 
experimental results are shown graphically. 


8589 Updated mass predictions from the Garvey—Kelson 
mass relations. Jaenecke, J. (Univ. of Michigan, Ann Arbor). At. 
Data Nucl. Data Tables; 17: No. 5-6, 455-462( 1976). 

""Neutron-rich Nuclides’’ describes the procedures for esti- 
mating masses of neutron-rich nuclei from the transverse Garvey- 
Kelson mass relation. This relation represents a homogeneous par- 
tial difference equation. The most general solutions were subjected 
to a chi*-minimization procedure (boundary condition) based on 
the new atomic mass adjustment of Wapstra and Bos. The resulting 
solution can be viewed as a many- ter mass equation with 
about 500 parameters. About 5000 mass values were calculated 
for nuclei with 2 less than or equal to Z less than or equal to 100, 
4 less than or equal to N less than or equal to 156, and N greater 
than Z (or N = Z = even). The s' deviation between calcu- 
lated and experimental mass-excess values is sigma/sub m/ = 118 
keV. '’Proton-rich Nuclides’’ describes the procedure for estimat- 
ing masses of proton-rich nuclei with T greater than or equal to | 
based on the charge-symmetric mass relation of Kelson and Gar- 
vey. Use is made of the experimental Coulomb energy differences 
between T = '/, mirror nuclei (A less than or equal to 55) together 
with a few estimated values (57 less than or equal to A less than 
or equal to 71). Mass values were calculated for about 120 nuclei 
with 1 less than or equal to T less than or equal to 5/, and A less 
than or equal to 70. The standard deviation between calculated 
a _ _ mass-excess values is sigma/sub m/ approximate- 
ly eV. 


8590 What momentum can do to the nucleus. Mottel- 
son, B.R. (Niels Bohr Inst., > aaa AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 28, 101-112(1976). 

From Symposium on physics and our world; Cambridge, 
Massachusetts, United States of America (USA) (17 Oct 1974). 

See CONF-7410163—. 

The energies and equilibrium sh of a rotating liquid 
pt dey discussed as a prelude to the study of the instabilities in a 
nucleus which lead eventually to fission. A discussion is then made 
of the phases of nuclear matter which reflect the interplay between 
centrifugal effects and independent oon motion, proceeding 
—_ the yrast line from lowest to highest angular momentum. 
( ) 


8591 Quasiparticle excitations in rotation of 
nuclei. Grin’, Y.T.; Leinson, A.B. (I. V.,Kurchatov Institute of 
Atomic Energy). JETP Lett. (USSR) (Engl. Transl.); 23: No. 6, 
336-338(20 Mar 1976). 

We calculate the energies of quasiparticle excitations at the 
levels j=13/2 for - rotation frequencies. The calculations con- 
firm the presence of zero-gap excitations in the rotational spectra 
of rare-earth nuclei. (AIP) 


8592 Calculations of moments, potentials, and energies for an 
—ee shaped diffuse-surface nuclear density distribution. Da- 
vies, K.T.R.; Nix, J.R. (Physics Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 14: No. 
5, 1977-1994(Nov 1976). 

We calculate several ee of physical interest for an 
arbitrarily shaped diffuse-surface nuclear density distribution that 
is made diffuse by folding a short-range function over a uniform 
Secu distribution of given shape. The quantities calculated 
include the moment of inertia about an arbitrary axis, generalized 
multipole moments, Coulomb and nuclear potentials, Coulomb 
and nuclear energies. The expressions that are obtained in terms of 
volume ww are converted into surface inte by use of sin- 

and double divergence relations; these techniques are discussed 


or general functions. All of our methods and some of our results 
apply to arbitrary folding functions, although for definiteness most 
ou epocieliond to the case of a Yukawa folding func- 


r results are i 
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tion. The diffuseness of the nuclear surface increases the moment 
of inertia of light nuclei substantially, which increases the critical 
angular momentum at which compound nuclei can no longer be 
formed. The diffuseness correction to the Coulomb energy con- 
tains a term that is p rtional to the surface area; this term in- 
creases the effective surface energy by approximately 2% for light 
nuclei and by approximately 1% for heavy nuclei. (AIP) 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 8616 


8593 Short range correlations in the nucleon nucleon system 
and their effects. Brown, G.E. (Nordisk Inst. for Teoretisk Atom- 
fyeik, Copenhagen (Denmark)). pp 699-708 of In Interaction stu- 

ies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North- 
Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The Lorentz—Lorenz effect is reviewed in the context of 
dielectrics, and its formalism is extended to pion scattering in 
nuclear matter. The reduction in the local pion field seems to be 
one of the clearest ways to obtain information about the short 
range correlations between nucleons in nuclei. 


8594 Off-shell extrapolations of the pion ee | and - 
doscalar form factor in nuclei. Cannata, F. (Istituto Loonie at 
Fisica Nucleare, Bologna (Italy)). pp 721-723 of In Interaction stu- 
dies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; North- 
Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The role of off-shell effects for the pion propagator in 
nuclear matter is emphasized qualitatively. 


8595 Dielectric constants and magnetic susceptibilities of 
nuclei and particles. Ericson, T.E.O. (European Organization for 
Nuclear Research, Geneva (Switzerland)). pp 577-598 of In In- 
teraction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amster- 
dam; North-Holland (1975). 

From yore on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

It is emphasized that dielectric constants and susceptibilities 
are properties of matter in general; they describe the linear 
response of matter to uniform electric and m tic fields, and 
there is in this sense nothing special about hadronic matter. By 
emphasizing the classical analogy, it is seen that a number of in- 
teresting results follow nearly intuitively. 


8596 Possible new form of matter at high density. Lee, T.D. 
(Columbia Univ., New York). AJP (Am. Inst. Phys.) Conf. Proc.; 
No. 28, 65-81(1976). 

From Symposium on physics and our world; Cambridge, 
Massachusetts, United States of America (USA) (17 Oct 1974). 

See CONF-7410163—. 

Beginning with a brief outline of properties of the vacuum 
and symmetry considerations, the nenagee of the existence of ab- 
normal states of high density nuclear matter is examined. A sim- 
plified discussion is then given of production and detection of the 
abnormal state using u + u as an example. It is concluded that the 
highest probability of obtaining the abnormal state may be reached 
using heavy ion collisions at about 100 to several hundred 
MeV/nucleon in the center of mass system. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 8524, 8537, 8567, 8592 


8597 (ANL/PHY —76-2( Vol.1)) agen the symposi- 
um on features of heavy-ion Argonne, Il- 
linois, 1—3 A 1976. Volume I. Invited papers. (Argonne Na- 
tional Lab., Ill. (USA)). May 1976. Contract W-31-109-Eng-38. 
461p. (CONF-760424—P1). . NTIS $12.00. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

Me abstracts were prepared for the 13 papers 
presented. (JFP) 

8598 (ANL/PHY—76-2(Vol.1), pp 33-63) Potential model 
of heavy ion elastic and inelastic scattering. Satchler, 
G.R. (Oak Ridge National Lab., TN). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 
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Calculations for a potential-model description of heavy-ion 
elastic and inelastic scattering attempt to follow the readjustments 
that the two ions must make as they begin to interact and imply 
modifications of the kinetic energy of relative motion as well as 
the potential energy. Phenomenology and the data, deep or shal- 
low potentials, inelastic scattering, and folded — models are 
treated with particular emphasis on the last. (JFP) 


8599 (ANL/PHY —76-2(Vol.1), .— Systematics of 
quasi-elastic processes induced by vy ions. Baltz, A.J. 
(Brookhaven National Lab., Upton, NY). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 

An attempt is made to delineate the areas in the systematics 
of quasi-elastic processes induced by heavy ions that are well 
described theoretically from the specific features that seem not to 
be understood. One- and two-particle transfer reactions are con- 
sidered. A general systematic seen in transfer angular distribution 
data and theory, some successes and failures of the DWBA and 
coupled-channels theories in describing heavy-ion-reaction data, 
and the specific example **Th(*Ar,K) and implications for deep 
inelastic reactions with even heavier projectiles such as Kr and Xe 
are considered. (JFP) 


8600 (ANL/PHY —76-2(Vol.1), pp 207-210) Deep inelastic 
collisions. Broglia, R.A. (Univ. of Copenhagen). May 1976. 

From Symposium on macroscopic features of heavy ion col- 

pong Argonne, Illinois, United States of America (USA) (1 Apr 
). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume |. Invited papers. 

A unified picture of the reaction taking place between two 
heavy ions can be obtained in terms of the semiclassical equations 
of motion. Calculations of the deflection function angular momen- 
tum, and energy loss carried out for the reactions O on Ni, Ar on 
Ag, and Kr on Bi at different energies distinguish among four dif- 
ferent regimes including compound nucleus formation, strongly 
damped (deep inelastic) collisions, impact parameters between 
Fepye and deep inelastic collisions, and quasielastic processes. 

) 


8601 (ANL/PHY —76-2(Vol.1), pp 211-234) Phenomenologi- 
cal description of strongly damped cations. Wilczynski, J. (Inst. of 
Nuclear Physics, Krakow). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America (USA) (1 Apr 

6). 

In Proceedings of the symposium on macroscopic features 
of ay collisions. Volume I. Invited papers. 

n attempt is made to prove that the lack of success of the 
models which have thus far been proposed is caused mostly by the 
fact that deformation degrees of freedom have been assumed to be 
frozen in these models. A simple classical model of heavy-ion colli- 
sions is outlined. Angular distributions and momenta are calculated 
for a number of nuclei. (JFP) 


8602 (ANL/PHY—76-2(Vol.1), pp 235-294) _ Diffusive 

na reflected in the charge and angular distributions of N, 

le, Ar, Kr induced reactions. Moretto, L.G.; Sventek, J.S. (Univ. 
of California, Berkeley). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 

he presence of diffusion processes in heavy-ion reactions is 
argued on a theoretical ground by pointing out the limitation of a 
Lagrangian approach to the time-dependent processes. The master 
equation is used to describe the diffusion of the probability dis- 
tribution along the mass asymmetry coordinate. Calculations of the 
probability distributions as a function of time were performed for 
many heavy-ion reactions. Experimental evidence of diffusion is 
shown to exist in the charge and angular distributions associated 
with a large number of heavy-ion reactions. It is shown that the 
deep inelastic processes occurring in lighter systems and quasi fis- 
sion observed for heavier systems can be interpreted in terms of 
the very same mechanism. A comparison between the theoretical 
calculations and the experimental data is shown. 26 figures. 


8603 (ANL/PHY—76-2(Vol.1), pp 341-381) Microscopic 
descriptions of heavy ion mtials and nonadiabatic couplings lead- 
ing to fusion. Mosel, U. (Univ., Giessen, Ger.). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
Tone) Argonne, Illinois, United States of America (USA) (1 Apr 
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In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Voiume I. Invited papers. 

Heavy-ion potentials and nuclear viscosity are discussed in- 
cluding a critical discussion of the foundations for folding poten- 
tials, some results of self-consistent calculations of heavy-ion (HI) 
potentials, the antisymmetrization effects on HI potentials, some 
consequences for their energy dependences, attempts to take 
nonadiabatic couplings into account, and consequences for fusion 
processes between heavy ions. (JFP) 


8604 (ANL/PHY—76-2(Vol.1), pp 385-406) Angular mo- 
mentum distribution of fusion cross sections. Herskind, B. (Niels 
Bohr Inst., Denmark). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 

he formation of fusion cross sections and the distribution 
of angular momentum are considered including cross section and 
higher-order multiplicity measurements. (JFP) 


8605 (ANL/PHY —76-2(Vol.1), pp 407-429) Hydrodynami- 
cal aspects of heavy-ion collisions. Sierk, A.J.; Nix, J.R. (California 
Inst. of Tech., Pasadena). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
rrr Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume I. Invited papers. 

In the framework of a hydrodynamical mode, one in- 
vestigates three important aspects of heavy-ion collisions: the 
potential energy of a nucleus as a function of deformation, the 
dynamical euatine between collective shape modes, and the effect 
of the transfer of collective energy into single-particle excitations. 


8606 (ANL/PHY —76-2(Vol.2), pp 517-521) Fragment yrast 
inhibition of wave fusion. Davis, R.H. (Florida State 


i high 
Univ., Tallahassee). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
976). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

The fragment yrast inhibition of high-partial-wave fusion in- 
cludes the tangential friction in deep inelastic scattering and the 
fragment yrast limit. (JFP) 


(ANL/PHY—76-2(Vol.2), pp 523-530) Heavy-ion colli- 
sions in a classical model including single-particle surface friction. 
De, J.N.; Gross, D.H.E.; Kalinowski, H. (Hahn-Meitner-Institut 
fuer Kernforschung, Berlin). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
poe Argonne, Illinois, United States of America (USA) (1 Apr 
6). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

Heavy-ion collisions are described by the classical friction 
model. Angular distributions and energy—angle correlations are 
considered for various reactions. Cross sections and strength 
parameters are discussed. (JFP) 


8608 (ANL/PHY —76-2(Vol.2), pp 559-564) Heavy ion reac- 
tions and barrier top resonances. Friedman, W.A.; Goebel, C.J. 
(Univ. of Wisconsin, Madison). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America (USA) (1 Apr 
). 


In Proceedings of the symposium on macroscopic features 
of heavy-ion collisions. Volume II. Contributed papers. 

A model is described for calculating amplitudes in the case 
of strong absorption, which yields more or less analytic formulae; 
it is based on using a parabolic barrier function for the wave func- 
tion in the vicinity of the barrier. This barrier-top model was used 
to calculate the amplitudes of the L = 0 exchange reaction "“O(“C 
a,*Ti)“C. It was found that, for direct reactions involving strong 
absorption in the initial and final channels, the Coulomb-centrifu- 
gal barrier plays a dominant role. (JFP) 


8609 (ANL/PHY —76-2(Vol.2), pp 585-590) New recoil ef- 
fect in nucleon transfer reactions between heavy ions. Glendenning, 
N.K.; Charlton, L.A.; Delic, G.; Nagarajan, M.A. (Univ. of Califor- 
nia, Berkeley). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
eae Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 

of heavy-ion collisions. Volume II. Contributed papers. 
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While an exact resolution of the problem of a new recoil ef- 
fect in nucleon transfer reactions between heavy ions is not ob- 
tained, there is at least a simple way shown in which an incon- 
sistency in the present formulation can be removed. A prescription 
is given which ts believed to — the rejection of the spu- 
rious center-of-mass motion. ( ) 


8610 (ANL/PHY —76-2(Vol.2)) Proceed of the - 
um on mac features of heavy-ion cllfos, Argonne I 
linois, 1—3 April 1976. Volume II. Contributed papers. (Argonne 
National Lab., Ill. (USA)). May 1976. Contract W-31-109-Eng-38. 
435p. (CONF-760424—P2). Dep. NTIS $11.75. 

From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

Separate abstracts were prepared for the 51 papers 
presented. (JFP) 


8611 (ANL/PHY —76-2(Vol.2), pp 663-670) Classical many- 
body study of heavy ion collisions. MacKellar, AD. 
(Univ. of Kentucky, Lexington); Wilets, L. May 1976. 
From Symposium on macroscopic features of heavy ion col- 
een Argonne, Illinois, United States of America (USA) (1 Apr 
>. 
In Proceedings of the symposium on macroscopic features 
of —_— collisions. Volume II. Contributed papers. 
classical many-body wed of heavy-ion collisions was 
made for a system composed of a projectile with N/sub p/ 
nucleons and a target with N/sub T/ nucleons. Very-high-energy 
collisions are investigated, and one discriminates against 
evaporated nucleons on the basis of energy. One test of the validi- 
ty of the classical approach is to calculate a neutron—'*O poten- 
tal, statistically averaged over impact parameter and random 
boundary conditions given. Also, the 6-160 collision process 
was studied. Trajectories, velocities, and differential cross sections 
are treated. It is concluded that this method is shown useful for the 
study of collective phenomena in heavy-ion collisions. (JFP) 


8612 (ANL/PHY—76-2(Vol.2), pp 723-731) Polarization of 
rticle states involved in heavy ion transfer reactions. 

Pruess, K.; Delic, G.; Charlton, L.A.; Glendenning, N.K. (Univ. of 
California, Berkeley). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
— Argonne, Illinois, United States of America (USA) (1 Apr 

). 

In Proceedings of the symposium on macroscopic features 

of heavy-ion collisions. Volume II. Contributed papers. 
he amplitudes in the n,l plane for R = 10 fm are shown in 

a polarized wave function contour plot for the f/sub 7/2/ proton 
state in the heavy nucleus involved in “Ca('*O,""N)®Sc reactions 
for which the following physical process is considered. As two 
nuclei approach each other, the more weakly bound of the shell 
model states may be polarized by the field of the other nucleus. In 
the static case of two nuclei which are held stationary the polariza- 
tion can be computed in the two-center-shell model. The result is 
that a nucleon which is originally in one nucleus may have an ap- 
preciable probability of being in the other when their surfaces are 
close. Whether during the time of a typical reaction, the shell 
model states undergo an adiabatic polarization depends on the 
ratio of transit time to nuclear riod. If this ratio were very large 
compared to unity, then the adiabatic polarization is expected to 
occur; whereas if it were very small, this polarization is not ex- 
poape. The magnitude and trends of this effect are investigated. 
(JFP) 


(ANL/PHY—76-2(Vol.2), pp 753-760) oe 
theorem for heavy-ion sca . Schwarzschild, A.Z.; Auerbach, 
E.H.; Fuller, R.C.; Kahana, S. (Brookhaven National Lab., Upton, 
NY). May 1976. 

From Symposium on macroscopic features of heavy ion col- 
Pony Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

In Proceedings of the symposium on macroscopic features 
of heavy-ion caltadons. Volume Il. Contributed papers. 

heuristic derivation of an equivalent of the optical 
theorem is found to follow from a consideration of the partial 
wave expansion of the elastic amplitude and of the total reaction 
cross section. Results are given for four elastic situations "O + 
Ni, ™*Xe + Pb, “Kr + Pb and "'B + *Mg. (JFP) 


8614 (ANL/PHY—76-2(Vol.2), pp 775-781) First order 
uantum correction to the classical of ion 


to hea 
oosber, D. (Rensselaer Polytechnic Inst., Troy, NY). May 1976. 
From Symposium on macroscopic features of heavy ion col- 
ner Argonne, Illinois, United States of America (USA) (1 Apr 
‘In Proceedings of the symposium on macroscopic features 
of heavy-ion coltiions. Volume Il. Contributed papers. 
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The importance of quantum effects in heavy-ion collisions is 
examined. Attention is focussed on the relevance of quantum 
mechanical barrier penetration for complete fusion and the 
demonstration that quantum effects play an important role in the 
determination of the differential cross section for strongly damped 
collisions. A hybrid model is : peapesed, Total cross sections and 
angular distributions are disc . Critical angular momenta are 
shown for ®Ne + ?7Al, @Cu, "Ag, Bi; “Ar + Se, "Sb, "Th, 
'SHo; and “Kr + Bi. (JFP) 


8615 (COO—3463-31) Neutron and gamma emission from 
highly excited states and states with high spin. Annual re- 
port. Sperber, D. (Rensselaer Polytechnic Inst., Troy, N.Y. 
co Aug 1976. Contract E(11-1)-3463. 12p. Dep. NTIS 

Both classical and quantum models for the collision between 
heavy ions were studied. Classical models were used to account for 
the possibility of strong damping. Two models which account for 
side a and considerable —— loss were pro . Accord- 
ing to the first, the ions clutch at the distance of closest approach 
and the radial energy is dissipated fast in the entrance channel. 
This is followed by a slow motion in the exit channel up to the 
snapping point. According to the second model, there is an asym- 
metry in the conservative potential between the entrance and exit 
channels. The exit channel potential includes deformations. A 
dynamical model including transfer was developed. The trajecto- 
ries are determined dynamically whereas the transfer is considered 
as a random process. Semi-classical calculations (first order quan- 
tum calculation) were performed to test the validity of the classical 
model or the sharp cut-off approximation. The main conclusion is 
that for energies high above the Coulomb barrier, the classical ap- 
proximation is adequate but close to the barrier, it is insufficient, 
and quantum effects are important. It was shown that a quantum 
mechanical model using time dependent perturbation accounts 
very well for the angular distribution in strongly damped collisions. 
A list of publications is included. (JFP) 


8616 (ORO—4856-55) Vibrational instability: a possible test 
of nuclear hydrodynamics. Griffin, J.J.; Wong, C.Y. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy). Jun 
1976. Contract E(40-1)-4856. 16p. Dep. NTIS $3.50. 

In the controlled collisions of water droplets, an instability 
arises which was not predicted by theory. Nevertheless, it is be- 
lieved that some well-established theoretical hydrodynamical con- 
siderations promise to describe the phenomenon in a very simple 
and intuitive way. As a result, there arises the prospect of testing, 
perhaps with some rigor, the qualitative question whether the 
nuclear fluid dynamics can properly be described as hydrodynam- 
ics (i.e., by means of a Navier—Stokes equation), or whether 
nuclear matter flows according to new laws still to receive their 
detailed specification. 5 figures. 


8617 Pion-nucleon off-shell T-matrix in pion nucleus interac- 
tions. Gibbs, W.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
pp 205-225 of In Investigation of nuclear structure by scattering 
processes at high a ae. H. (ed.) (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (F.R. Germany)). Amster- 
dam; North-Holland (1975). 

From International School of Nuclear Physics; Erice, Italy 
(22 Sep 1974). 

This paper discusses the size of the pion-nucleon off-shell T- 
matrix effect in nuclear reactions and (to some extent) the degree 
of agreement with experiment. 


8618 (p,a) resonance reaction and the violation of parity. Du- 
mitrescu, O. (Institutul de Fizica Atomica, Bucharest (Romania)). 

125-129 of In Interaction studies in nuclei. Jochim, H.; Ziegler, 
BY (eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The a-decay of the unnatural parity states (UPS) of the un- 
stable nuclear system has been given much attention. To explain 
these fine experiments, one requires a high knowledge of the 
mechanisms of the decay process of the nuclear systems. The 
theoretical explanation given by Gari and Kuemmel practically 
uses a lucky case when the a-decay probability of the nearest natu- 
ral parity state (NPS) is known from the experiment and the NPS 
density around the discussed UPS level is very low. When there is 
an admixture of two or more NPS levels, the problem becomes 
more complex. 


8619 Can neutral currents be seen in nuclei. Gari, M. 
(Bochum Univ. (F.R. Germany). Inst. fuer Theoretische Physik). 

307-353 of In Interaction studies in nuclei. Jochim, H.; Ziegler, 
BP veds.). Amsterdam; North-Holland (1975). 


From Symposium on interaction studies in nuclei; Mainz, 
(i 


F.R. Germany Feb 1975). 
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The possibility of detecting weak hadronic neutral currents 
in nuclear transitions and reactions is investigated. The presently 
available experimental information is discussed in view of a i- 
ble existence of these currents as expected from the Wein- 
berg—Salam model of weak interactions. 


8620 Parity violation in the nucleon—nucleon interaction. 
Simonius, M. (Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Lab. fuer Kernphysik). pp 3-21 of In Interaction 
studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; 
North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Parity violation in the N—N system is reviewed and 
discussed with —" to the available experimental and theoreti- 
cal information. The isovector part of the interaction which de- 

nds strongly on the presence of parity-violating neutral AS=0 
adronic currents is discussed briefly. The main emphasis lies on 
the isoscalar and isotensor parts which are relevant for the a-decay 
of *Q(2-,8.87 MeV) and the circular polarization in thermal n—p 
tocapture as well as p—p scattering. It is emphasized that the 
data strongly suggest a large isotensor enhancement contrary to 
ly assumed octet dominance or (27) suppression in SU(3) 
language which would lead to an isotensor suppression. The infor- 
mation obtainable from parity violation experiments in p—p scat- 
tering is analyzed in some detail, and it is shown in particular how 
one can distinguish rho® and w exchange contributions due to their 
different anomalous magnetic moment couplings. 


8621 Photonuclear sum rules. Weise, W. (State Univ. of New 
York, Stony Brook (USA). Dept. of Physics). pp 679-696 of In In- 
teraction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amster- 
dam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Present trends of photonuclear sum rule discussions are out- 
lined. An exposition of recent evaluations of exchange current ef- 
fects on the dipole sum is given, including some critical remarks. 
Furthermore, global analyticity relations between exchange current 
phenomena and high energy photo-production processes are stu- 
died in terms of dispersion relation sum rules. 


8622 Compton effect as a test for time reversal invariance. 

Bock, P. (Heidelberg Univ. (F.R. Germany). Physikalisches Inst.). 

pp 241-249 of In Interaction studies in nuclei. Jochim, H.; Ziegler, 
. (eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

It is shown that the ordinary Compton effect can be used to 
demonstrate the validity of time reversal invariance and that the 
experiments can be performed with such an accuracy that time 
reversal invariance is tested in higher orders of quantum elec- 
trodynamics. The basic experiment is the measurement of the 
left—right asymmetry in the scattering of unpolarized photons b 
polarized electrons. This effect is predicted by QED in fou 
order, but may be explained also in the context of classical elec- 
trodynamics. 


8623 Role and the possibilities of the detection of weak 
neutral currents in nuclear processes. Janouch, F. (Niels Bohr In- 
stitutet, Copenhagen (Denmark)). pp 375-396 of In Interaction 
studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amsterdam; 
North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The ibilities of the experimental detection of neutral 
currents in low-energy nuclear processes and the determination of 
their properties in nuclear processes are examined. Special atten- 
tion is paid to neutrino scattering on nuclei. 


8624 Condition for a vanishing cross section at theta = 7/2 in 
Barshay-Temmer reactions. Austern, N.; Flynn, E.R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Z. Phys., A; 275: No. 4, 351- 
352(Dec 1975). 

4 refs. 

A discussion is given of the angular momentum dependence 
in supermultiplet pee experiments, and a previous error in 
the behaviour of such results at 90° scattering angle is corrected. 


8625 Multiple in proton production from nuclei in a 
kinema forbidden to NN interaction. Kopeliovich, V.B. 
(Institute of Nuclear Research, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 23: No. 6, 313-317(20 Mar 1976). 
The character of the dependence of the cross section for 
the production of protons from a nucleus A by high-energy parti- 
cles on the emission angle @ (1< or =@<7) and on the proton mo- 
mentum k (kapproximately-greater-than2—3 GeV/c) on account 
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of multiple rescatterings by the nucleons of the nucleus is ex- 
plained. It is shown that rescattering plays an insignificant role in 
the region k>2Am/sub N//@. (AIP) 


8626 Quantal description of inelastic heavy-ion scattering. 
Lipperheide, R. (California Univ., Berkele (USA). Lawrence 
Berkeley Lab.). Nucl. Phys., A; 260: No. 2, 292-306(5 Apr 1976). 

A model Schroedinger equation for scattering with —— 
loss is discussed. The equation is linear and is closely related to the 
coupled-channels approach to elastic and inelastic scattering. A 
possible parametrization of the model for applications to heavy-ion 
scattering is considered. 


8627 Integrated -nucleus cross sections. Cooper, M.D.; 
Johnson, M.B. (Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. 
Phys., A; 260: No. 3, 352-368(12 Apr 1976). 

An improved analysis is proposed for transmission experi- 
ments which determines uniquely, up to statistical error, the imagi- 
nary part of the forward nuclear amplitude. The analysis — 
takes the Coulomb interaction into account and is especially useful 
when the Coulomb-nuclear interference effects are large. In some 
cases = real part of the forward nuclear amplitude may also be 
extracted. 


NUCLEAR MOMENTS AND SPIN 


8628 Exotic nuclei with isospin T>A/2 and the radiative cap- 
ture of Goldanskii, V.I. (Institute of Chemical Physics, 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
23: No. 6, 330-332(20 Mar 1976). 

The hypothetic properties of exotic nuclei with T>A/2 are 
treated. Complete decay of such nuclei to A nucleons is possible 
by electromagnetic or weak interactions (AT> or =1). Evidence 
for such nuclei may be found by looking at highly excited states of 
ordinary nuclei with energies slightly below the rest mass of pion 
and for specific products of nuclear interactions of heavy ions. 

P) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 8288 


8629 (LA—6445-MS) ~ge, | averaging and beta spec- 
tra. Stamatelatos, M.G.; England, T.R. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1976. Contract W-7405-Eng-36. 9p. 
(ENDF—242). Dep. NTIS $3.50. 

A simple yet highly accurate method for , yee cal- 
culating spectrum-averaged beta energies and beta spectra for 
radioactive nuclei is presented. This method should prove useful 
for users who wish to obtain accurate answers without complicated 
calculations of Fermi functions, complex gamma functions, and 
time-consuming numerical integrations as required by the more 
exact theoretical expressions. Therefore, this method should be a 
good time-saving alternative for investigators who need to make 
calculations involving large numbers of nuclei (e.g., fission 
products) as well as for occasional users interested in restricted 
number of nuclides. The average beta-energy values calculated by 
this method differ from those calculated by ‘’exact’’ methods by 
no more than | percent for nuclides with atomic numbers in the 
20 to 100 range and which emit betas of energies up to approxi- 
mately 8 MeV. These include all fission products and the actinides. 
The beta-energy spectra calculated by the present method are also 
of the same quality. 


8630 Some symmetry and renormalization effects in nuclear 

pave. Wilkinson, D.H. (Oxford Univ. (UK). Nuclear Physics 

b.). B 147-187 of In Interaction studies in nuclei. Jochim, H.; 
. (eds.). Amsterdam; North-Holland (1975). 

From ye omy on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

An important extension of the interest of nuclear B-decay 
comes when it is recognized, first that the nucleon is not a point 
object but has finite dimensions due to its mesonic cladding and to 
a possible intrinsic substructure (the quark—parton model) and, 
secondly, that complex nuclei are composed not just of nucleons 
but also of mesons of various kinds; these the nucleons 
together and in so doing necessarily modify the nucleons’ free- 
space properties and also excite nucleon isobars that may be 
described either in second order or be let in as ‘permanent’ con- 
stituents of the nuclear wavefunction. These two factors compel 
one to ask two questions: (i) What are the ‘induced’ (momentum- 
transfer-dependent) terms that must now be allowed into the 
hadronic weak current on account of the finite dimensions of the 
nucleon? (ii) How do the mesonic exchanges contribute to the 
overall B-decay amplitude through the eS the exchange 
mesons themselves, through modifying the nucleonic B-decay and 
through the B-decay of the isobars that they engender? 


Ziegler, 
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NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 8572 


8631 Parity and isospin violation in three-triplet 
models. Andrasi, A.; Missimer, J.; Tadic, D. (Zagreb Une. 
(Yugoslavia)). pp 273-289 of In Interaction studies in nuclei. 
Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

A study is made of existing gauge models, starting with their 
symmetry properties. It is clear that the enhancement of the 
isovector component of the parity-violating weak nonleptonic in- 
teraction indicates, but does not prove, the presence of weak 
neutral currents. Further studies should be onde on energy-level- 
transition processes in nuclei. 


Nonlocal potential model for medium 

wr matrix element calculation. Giannini, M.; Ricco, G. 
(Genoa Univ. (Italy). Istituto di Scienze Fisiche). pp 443 of In In- 
teraction studies in nuclei. Jochim, H.; Ziegler, B. (eds.). Amster- 
dam; North-Holland (1975). 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

The general form of the nucleon—nucleus optical potential 
has been deduced by means of the multiple scattering theory of 
K.M. Watson. The potential depends on the nucleon—nucleon 
scattering amplitude and, with some reasonable assumptions, as- 
sumes the form of the Perey—Buck potential. 


8633 Nucleus of many-body system: truth or wishful thinking. 
Kuemmel, H. (Bochum Univ. (F.R. Germany). Inst. fuer 
Theoretische Physik). pp 133-145 of In Interaction studies in 
ras73) Jochim, H.; Ziegler, B. (eds.). Amsterdam; North-Holland 

From Symposium on interaction studies in nuclei; Mainz, 
F.R. Germany (17 Feb 1975). 

Some typical results obtained by treating the nucleus as a 
many-nucleon system are presented. This type of model 
reproduces the experimental results to 80 or 90%; the discrepancy 
is due to many-elementary-particle physics. 


RADIATION AND SHIELDING PHYSICS 
REFER ALSO TO CITATION(S) 7186 


RADIATION PHYSICS 
— ALSO TO CITATION(S) 8214, 8216, 8218, 8231, 8248, 
4 


8634 (ORO—291 1-16) Interaction of heavy ions with matter. 
Progress report and summary Boring, J.W.; Johnson, R.E. 
hes a Univ., Charlottesville (USA). School of En ~t- and 
Applied Science). Jul 1976. Contract E(40-1)-2911. 126p. 
(ESS—3930-113-76). Dep. NTIS $6.00. 

The processes that occur when a heavy atomic particle (ion, 
atom, etc.) interacts with matter, particularly the effects produced 
on biological systems, were investigated. Results of the investiga- 
tions over a three year period are reviewed. Areas covered in- 
clude: energy loss, s' ing and stopping; projected ranges and 
first-order moments; age cross section for inactivation of 
RNase; and —_— distribution of damage in RNase. History and 
objectives of the research program are included. (GHT) 


8635 (UCED— 17507) ean een samen grneS 
in widely varying mean free paths. Chapline, G. Jr.; Wood, 
L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 30 Jul 1976. Contract W-7405-Eng-48. 15p. Dep. NTIS 


$3.50. 

In this report a method is given for modifying the Monte- 
Carlo approach so that one can accurately treat p' ms that in- 
volve both la na an See Se ee ee 
to offer the advantages of the general Monte Carlo technique as 
far as relatively great accu of simulation of microscopic physi. 
cal phenomena is conce ey ag FA gn 
theory approach as far as decent time steps in thick problems are 
concerned; it does suffer from something of the statistical fluctua- 
tion problems of the Monte Carlo, although in analytically attenu- 


ated and modified form. 
8636 (UCRL—50400(Vol.14)) TARTNP: a ~ 
Monte Carlo code. Plechaty, E.F.; 


neutron— ’ 
Kimlinger, J.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 4 Jul 1976. Contract W-7405-ENG-48. 67p. 
Dep. NTIS $4.50. 
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A Monte Carlo code was written that calculates the trans- 
port of neutrons, photons, and neutron-induced . The cross 
sections of these particles are derived from TARTNP’s data base, 
the Evaluated Nuclear Data Library. The ene of the 
neutron data in the Library is 10-* MeV to 20 Mev: the photon 
energy range is | keV to 20 MeV. One of the chief advan of 
the code is its flexibility: it allows up to 17 different kinds of out- 
put to be evaluated in the same problem. 


8637 Energy straggling of heavy ions (A approximately 100, 
a Seareeney 1 MeV/amu) in solids and gases, the limiting 
factor of the charged power of energy-loss detectors. Arm- 
bruster, P.; Sistemich, K.; a J.P.; Chauvin, Ch.; Glaize, Y. 
(Institut Max von Laue - Paul gevin, 38 - Grenoble (France)). 
Nucl. Instrum. Methods; 132: 129-132(1 Jan 1976). 
From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 
The limiting factors of the charge resolving power of ener- 
-loss detectors are determined. A density-dependent solid-gas 
ifference in the energy straggling caused by the ionic charge fluc- 
tuations from the smaller charge resolving power of the gas coun- 
ters compared to counters using degrading in solids is concluded. 
Comparative measurements of the energy straggling in solids and 
gases for various absorber materials are necessary. 


8638 a of GeV/c protons and pions. Fich, O.; 
Golovchenko, J.A.; Nielsen, K.O.; erhoej, E.; Vrast-Thomsen, 
C. (Aarhus Univ. (Denmark )); Charpak. G.; Majewski, S.; Sauli, F. 
(European — for Nuclear Research, Geneva 
(Switzerland)); Ponpon, J.P. (Centre National de la Recherche 
Scientifique, 67 - Strasbourg (France). Centre de Recherches 
Nucleaires). Nucl. Instrum. Methods; 132: 137(1 Jan 1976). 

From 6. international corference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 ‘Sep 1975). 

Published in summary form only. To be published in full in 
Phys. Rev. Letters. 


8639 Small-angle multiple particle scattering in the inverse- 
square interaction potential approximation. Firsov, O.B.; Mashkova, 
E.S.; Molchanov, V.A.; Snisar, V.A. (Moskovskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Inst. Vadernoj Fiziki). 
Nucl. Instrum. Methods; 132: 695-702(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The approximate distribution function over angles and ener- 
gies for light particle scattering was derived. It was assumed that 
the particles interacted with medium atoms according to an in- 
verse-square law. The slowing-down law was assumed as an ar- 
bitrary one. To test the developed concept special experiments 
were performed. Helium ions with 30 keV energy were used. The 
target was polycrystalline silver. 


8640 Nuclear and electron stopping powers of low ion 
with Z<=10 in silicon. Grahmann, H.; Kalbitzer, S. (Max-Planck- 
Institut fuer Kernphysik, Heidelberg (F.R. Germany)). Nucl. In- 
strum. Methods; 132: 119-123(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Specific energy losses of H, He, B, C, N and Ne ions have 
been measured in silicon in the energy range from 2 keV to 60 
keV, by using ion implanted, thin window silicon detectors. 
Chopped ion currents and lock-in amplification techniques were 

lied to avoid the problems of low signal-to-noise ratios. Both 

electronic and nuclear stopping powers have been measured. Com- 
parison with LSS-theory is made. 


8641 yee ~ Oty ions by nuclear in- 
teractions in . Grob, A.; Grob, J.J.; Siffert, P. (Centre Na- 
tional de la Recherche Scientifique, 67 - Strasbourg (France). 
Centre de Recherches Nucleaires). Nucl. Instrum. Methods; 132: 
273-279(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Heavy ion channeling detection performed in aligned silicon 
detectors (ion implanted and surface barrier) constitutes a 
procedure to determine energy loss and straggling in nuclear colli- 

i associated with random oriented measurements. Results 


sions when 

for "Ct, “N*, *0*, ®Ne*, *Si*, *S*, “Ar* in the ene range 
300-3000 keV are presented. They fit roughly Lindhard’s previ- 
sions but show small discrepancies which are increasing with 
atomic number Z, of the projectile and with energy. The total 
energy spent by the ions of the same initial velocity does not oscil- 
late as a function of Z, as does the electronic stopping power. 


8642 The Barkas effect - or Z,’, . a eS 
ni E 


swift charged particles. Lindhard, J. (Aarhus Univ. (De 
Nucl. Instrum. Methods; 132: 1-5(1 Jan 1976). 
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From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The Barkas effect is the difference in stopping of swift, posi- 
tive and negative particles. This qualitative discussion of it con- 
cerns the theory of higher Z,-corrections to the Bethe formula. It 
is shown that simple classical concepts suffice for obtaining main 
features of stopping formulae. Thereby, a simple conception of the 
Z,*-correction is achieved, the magnitude being about twice that in 
previous work. In comparisons between a-particles and protons 
one must in addition apply the Z,‘-correction of Bloch. 


8643 Calculations of the moments of the range and damage 
distributions for low keV light ion bombardment of amorphous 
solids. Littmark, U.; Maderlechner, G.; Behrisch, R.; Scherzer, 
B.M.U. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (F.R. Germany)); Robinson, M.T. (Oak 
Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 132: 
661-665(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The range and deposited energy distributions of low energy 
‘He ions in Nb have been calculated both by an improved con- 
tinuum model based on Boltzmann transport deca, and by a dis- 
crete model using the computer simulation program MARLOWE. 
The calculations were performed for infinite targets in both models 
and equivalent electronic stopping powers were used. Good agree- 
ment in the mean values and standard deviations of the range and 
— distributions were observed in the energy interval 100 eV 
to 20 keV. 


9644 The velocity dependence of the stopping power of chan- 
neled iodine ions from 0.6 to 60 MeV. Moak, C.D.; Appleton, B.R.; 
Biggerstaff, J.A.; Brown, M.D.; Datz, S.; Noggle, T.S.; Verbeek, H. 
( Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 
132: 95-98(1 Jan 1976). 

From 6. international conference on atomic collisions; Am- 
sterdam, The Netherlands (22 Sep 1975). 

Electronic stopping powers of heavy particles in the low- 
velocity region (below the velocity for the stopping power max- 
imum) have been assumed to be stricly velocity-proportional. The 
theoretical estimates of Lindhard, Scharff and Schioett and Firsov 
have been used, with certain scale adjustments, whenever stopping 
powers or ranges are required, especially for cases where direct 
measurements are not available. Recent data suggest that this 
proceedure will cause serious errors in range estimates for heavy 
ions. 


8645 Energy loss of a-particles channeled in metal-hydrogen 
systems. Pathak, A.P. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Section d'Etude des Solides Ir- 
radies). Nucl. Instrum. Methods; 132: 125-128(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

A simple method is discussed to calculate the energy loss of 
MeV a-particles channeled in a planar direction of a (transition) 
metal without and with a low concentration of hydrogen atoms. 
The contributicn of additional electrons of hydrogen atoms to 
stopping power is obtained by assuming that in the general case 
these can go to d-band and to conduction band. In particular for 
— of Pd-H system all the additional electrons tend to fill the 
holes in the d-band. The contribution due to additional protons is 
obtained by considering proton-a-particle scattering and using the 
experimental activation energy for proton diffusion (0.23 eV for 
Pd-H) as the minimum energy that the protons could take in this 
scattering process. This latter contribution is found to be extremely 
small compared to the electronic part. 


8646 ~ wers from the inverted doppler shift attenua- 
tion method: tions; Bragg’s rule or chemical effects; solid 
and liquid state effects. Pietsch, W.; Hauser, U.; Neuwirth, W. 
(Koeln Univ. (F.R. Germany). 1. Physikalisches Inst.). Nucl. In- 
strum. Methods; 132: 79-87(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

With the ‘Inverted Doppler Shift Attenuation (IDSA)’ 
method stopping cross sections for swift ions can be measured with 
an accuracy of about 1%. Here results are reported with lithium 
and carbon projectiles in very different stopping materials. It turns 
out that the stopping cross section around Bohr’s velocity is 
linearly dependent on the velocity. Stopping cross sections of ele- 
ments show the expected Z,-oscillations. With compound targets 
strong deviations from Bragg’s rule were found which means that 
the stopping cross section is influenced by the chemical bonding. 
In electrolytic solutions effects due to ion-dipole interactions can 
be observed. These phenomena demonstrate the strong sensitivity 
of electronic stopping cross sections on the specific distribution of 
the outer electrons of the target atoms. Further Lindhard’s formula 
has been modified which gives a good description of this influence. 
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8647 Ene loss of channeled protons in Al si crystal. 
Prasad, K.G.; Sharma, R.P. (Tata Inst. of Fundamental Research, 
Bombay (India)). Nucl. Instrum. Methods; 132: 103-107(1 Jan 
1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

Two strong resonances in the *"Al(p, a)*Mg reaction at 
proton —— 1365 keV and 1726 keV respectively are used to 
investigate the energy loss of protons in an Al single crystal along 
the channeled direction. The incident proton energy for the 1726 
keV resonance has been adjusted at 1735, 1760 and 1786 keV 
respectively, so that the resonance occurs at depths 0.35, 1.0 and 
1.9 wm respectively. The widening of the observed a-peak on the 
low energy side and the enhancement in the counting rate between 
the backscattered proton edge and the a-peak for the aligned in- 
cidence as compared to the random incidence has clearly shown a 
wide distribution in the energy loss of protons incident along the 
<110> direction. Pile-up effects are suitably taken into account. 
Quantitative analysis of the distribution in the energy loss is made 
to show that it may not be very appropriate to use an average 
energy loss for the particles incident along a crystallographic 
direction. 


8648 Non-linear dependence on density of elastic stopping 
power. Sanders, J.B. (Stichting voor Fundamenteel Onderzoek der 
Materie, Amsterdam (Netherlands). Instituut voor Atoom en 
Molecuulfysica); Roosendaal, H.E. (Bielefeld Univ. (F.R. Ger- 
many). Fakultaet fuer Physik). Nucl. Instrum. Methods; 132: 267- 
271(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

In the conventional way of calculating the energy loss of 
energetic particles in solid material, the target is treated as an ex- 
tremely dense gas. This implies that for every collision the impact 
parameter distribution is given by wp*. However, if the effective 
range of the interaction potential between a projectile and the tar- 
get atoms is of the same order of magnitude as the average in- 
teratomic distance, this description fails, because it overestimates 
the influence of large impact parameters and thus overestimates 
the elastic stopping power. This overestimate is corrected if one 
describes the spatial distribution of the target atoms by the Poisson 
law and consider only successive interactions with target atoms in 
the forward directed half space, which have the smallest distance 
to the projectile. This results in an impact parameter distribution 
which favors small impact parameters and is negligibly small for 
impact parameters larger than the average interatomic distance. 
An expression for the elastic stopping power, based on this dis- 
tribution is derived. 


8649 Energy loss of atomic and molecular ion beams in thin 
foils. Tape, J.W.; Gibson, W.M.; Remillieux, J. (Bell Labs., Murray 
Hill, N.J. (USA)); Laubert, R. (New York Univ., N.Y. (USA)); 
Wegner, H.E. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Nucl. Instrum. Methods; 132: 75-77(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The energy loss of 0.3 to 1 MeV H* ions in thin (200-2000 
A) carbon films has been measured for ions incident as indepen- 
dent accelerated hydrogen atomic ions (H*) and for incidence as 
members of accelera’ diatomic hydrogen molecular ions (H,*). 
For the short traversal times cmauinaall in these experiments, the 
molecular beam shows an energy loss per atom which is about 1.2 
times that observed for an atomic beam of the same velocity. This 
ratio is less than the value of 1.5 which might be expected by sim- 
ple equipartition of energy loss into close and distant collisions. 
Similar measurements have been carried out for O- and O,~ beams 
with — of 2.9 to 2.0 MeV per atom. As in the hydrogen case 
a ratio of approximately 1.2 was observed for the energy loss of 
the molecular beam relative to the atomic beam for short transit 
times decreasing to approximately 1.0 as the transit time increased. 
The increased width of the transmitted particle energy spectrum 
for the molecular beam can be attributed to Coulomb repulsion of 
the two ions resulting from electron loss by atoms of the diatomic 
molecule upon entry into the solid. Measurement of the energy 
width indicates a mean charge of +1 and +4+-1 for the hydrogen 
and oxygen molecular ions respectively. 


8650 Model for energy —_ in liquid water. Kutcher, 
G.J.; Green, A.E.S. (Univ. of Florida, Gainesville). Radiat. Res.; 
67: No. 3, 408-425(Sep 1976). 

Recent optical absorption measurements for liquid water in 
the vacuum uv show both a redistribution of oscillator strengths 
relative to the gas phase, and the ible existence of a collective 
oscillation ( ). We investigate the effects of such a plasmon 
on the partition of energy deposited by fast electrons. To accom- 
plish this, we develop a heuristic model of the liquid based 
primarily upon the extensive body of gas phase generalized oscilla- 
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tor strength data. The model has one major free parameter, the 
strength of the 21.4 eV plasmon. Using standard resonance shapes 
to approximate the energy loss spectrum of the plasmon, we esti- 
mate that the water plasmon has an oscillator strength of 2 (+ 
about 0.6) and a half-width of about 3.5 eV. We then calculate the 
slowing down of an electron in liquid water according to continu- 
pain pe theory, and after allowing for plasmon decay, 
com e yields for the liquid and gas phases. Our results in- 
dicate that when the pltsmon decays by ionization it produces a 
spectrum of only subexcitation electrons. We find a modest change 
in the yields with the eV per-ion-pair lowered from 30.7 in the gas 
to 28.5 in the liquid. 


SHIELDING CALCULATIONS AND EXPERIMENTS 


8651 (WAPD-TM—1196) SPARI: a semi-analytic point-ker- 
nel computer program shielding. Wallace, O.J. (Bettis Atomic 
Power Lab., West Mifflin, Pa. (USA)). Jun 1976. Contract E(36- 
1)-GEN-14. 154p. Dep. NTIS $6.75. 

SPARI calculates exact gamma-ray fluxes from uniform 
sources with the shapes of slabs, disks, lincs, cylinders, truncated 
cones, toroids and spheres. Gamma-ray dose rates and energy ab- 
sorption rates may also be obtained by including in the program 
input data gamma-ray buildup factors expressed in Taylor ex- 
ponential coefficient form. SPAR1 will calculate fast neutron dose 
rates and thermal neutron fluxes in those cases where the use of 
neutron removal cross sections is valid. All 3-D sources having 
curved surfaces (cylinders, spheres, and toroids) may have both 
curved and slab shields intervening between the source and the de- 
tector point. The treatment of cylindrical volume sources allows 
the detector point to be arbitrarily located, and a finite cylindrical 
shield may be considered. A cylindrical surface source option is 
also included. In all cases, uniform source strength, laminar 
shields, and the validity of the point kernel are assumed. It is al- 
ways possible to formally integrate over at least one dimension of a 
three-dimensional source, leaving a non-singular integrand to be 
numerically evaluated over at most two dimensions. This numeric 
integration is done using Gauss-Lengendre quadranumeric. SPAR1 
is designed to furnish quick answers to simple shielding problems 
such as those encountered in scoping studies and in answering ur- 
gent questions, and thus to save engineering time. This program is 
written in FORTRAN IV and is designed to run on a CDC-6600. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 8636, 8656 


8652 (BNL—21471) Incommensurate |lattice-instability in 
K,SeO,. lizumi, M.; Axe, J.D.; Shirane, G.; Shimaoka, K. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 6p. (CONF-760601—5). Dep. NTIS $3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

Successive phase transformations in K,SeO, at T/sub i/ = 
130K and T/sub c/ = 93K have been studied by the triple-axis 
neutron scattering technique. Above T/sub i/ a SIGMA? optic 
phonon branch along (xi,0,0) shows striking softening and 
«(vector ag vector q approximately (1/3,0,0) tends to zero at 
T/sub i/. This softening results from a temperature dependent 
decrease of the interlayer forces with range a/2 and a (a is one 
unit cell length along the a axis) in the presence of strong and per- 
sisting forces with a range 3a/2. The critical scattering above T/sub 
i/ has a maximum at an incommensurate position: vector q/sub 
delta/ = (1-delta) vector a*/3 with delta approximately 0.08 and 
peaks at E = 0 near T/sub i/. At T/sub i/ superlattice reflections 

at incommensurate positions, vector q/sub delta/. The 
deviation delta decreases with decreasing temperature with an ap- 
parently discontinuous jump to delta = 0 at T/sub c/. Below this 
temperature the crystal remains commensurate and is ferroelectric. 
The incommensurate transition, the simultaneous lock-in of the 
commensurate phase and the ferroelectricity are discussed using a 
Landau type expansion of the free energy. 

of a neutron 


8653 (ORNL/TM—5535) scattering 
in on oxygen for 


and gamma-ray 
neutron Fem 00 1 to 15 'V. Cramer, S.N.; Oblow, E.M. 
(Oak a ational Lab., Tenn. (USA)). 4 1976. Contract W- 
7405-eng-26;SUB-TAS-PE083. 46p. Dep. NTIS $4.50. 
onte Carlo calculations were performed to analyze an in- 
te experiment on a liquid oxygen sample to determine the 
uacy of the neutron scattering and ma-ray production 
data for —_ The experimental results included energy- and an- 
ar pn nt NE-213 detector count rates and pulse- 
ight spectra for scattered neutrons and ma rays. The sample 
was a spherical dewar of liquid oxygen with a 1- to 20-MeV 
neutron source. Pulse-height data were unfolded to generate 
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secondary neutron and gamma-ray production tra as a func- 
tion of angle in broad invident eotion energy A ny ot of all 
the reported data was based on multigroup Monte Carlo calcula- 
tions using the MORSE code. Results indicate that the current 
ENDF/B-IV neutron and gamma-ray production data for oxygen 
above | MeV appear to be in good order. The only major discre- 
pancy uncovered was related to neutron scattering and gamma-ray 
roduction from first level inelastic scattering interactions. Calcu- 
ated results for the production of 6-MeV gamma rays from the 6- 
MeV first inelastic level in oxygen appear to be low by around 50 
a ge at energies above the inelastic threshold. Likewise, calcu- 
ated secondary neutron spectra for incident neutron energies 
above 6 MeV are uniformly low at energies corresponding to 
neutrons having had first toval incinatis scattering events in oxygen. 
Additional deficiencies in the oxygen cross-section data are in- 
dicated for inelastic scattering from the cluster of discrete levels in 
the 12-13 MeV range and for elastic scattering at very small angles 
at energies above 2 MeV. The size of the inelastic discrepancies 
are larger than the 20-30 percent order of error indicated for these 
cross sections in the ENDF/B-IV uncertainty files for oxygen. 


8654 Incoherent quasi-elastic neutron scattering from solid 
H,. Ebner, C. (Ohio State Univ., Columbus (USA). Dept. of 
Physics); Myles, C.W. (Battelle Columbus Labs., Ohio (USA)). pp 
388-391 of In Low temperature physics. Vol. IV. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low - temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Incoherent neutron scattering from solid mixtures of ortho- 
hydrogen (o-H,) and para-hydrogen (p-H,) is in principle capable 
of providing detailed information about the o-H, rotational angular 
momentum auto-correlation functions whose behavior is deter- 
mined principally by the electric quadrupole-quadrupole (EQQ) 
interaction between molecules. Making use of recently calculated 
first-principles correlation functions in this paper a theoretical 
determination of delta*sigma(K,epsilon)/del eltaepsilon for 
J=lyields! scattering is presented; here, hK/27 and epsilon are the 
momentum and energy transferred to the solid and J is the o-H, 
rotational quantum number. 


8655 Neutron sputtering. Behrisch, R. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (F.R. Germany)). Nucl. 
Instrum. Methods; 132: 293-300(1 Jan 1976). 

From 6. international conference on atomic collisions in 
solids; Amsterdam, The Netherlands (22 Sep 1975). 

The status of neutron sputtering theory and experiments is 
reviewed. Generally the neutron sources now available have inten- 
sities too low to allow very accurate confirmation of the sputtering 
yields of 10~* to 10~* atoms per energetic neutron predicted by 
theory. The high yields observed in some experiments appear to be 
caused by the special treatment of the samples used. The emission 
yields of radioactive recoils occurring in neutron sputtering and 
their connection to the mean range of energetic atoms in solids are 
also discussed. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 7527, 7623, 8652 


8656 (BNL—21475) Structural and magnetic transitions in 
BaMnfF,. Shapiro, S.M.; Cowley, R.A.; Cox, D.E.; Eibschutz, M.; 
Guggenheim, H.J. (Brookhaven National Lab., Upton, N.Y. 
(USA); Bell Labs., Murray Hill, N.J. (USA)). 1976. Contract 
E(30-1)-16. 7p. (CONF-7 1—4). Dep. NTIS $3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

Neutron scattering studies have been undertaken to probe 
the structural and ~~ transitions in BaMnF, occurring at 
T/sub c/ = 247 +- 0.5K and T/sub N/ approximately 26K respec- 
tively. Below T/sub c/ superlattice reflections are observed at in- 
commensurate positions along the [zeta'/,'/,] and ([zeta00] 
directions of the base cente orthorhombic (A2,am) Brillouin 
zone. The new reflections appear at q, = (+-0.392, +-0.5, +-0.5), 

= (+-0.216, 0, 0) and qs = 3(+-0.176, +-0.5, +-0.5) which bear 
the relationship q,; = 2q, and q; = 3q,. Above T/sub c/ critical 
scattering is rved only at the q, positions implying the ex- 
istence of a primary order parameter with the wave vector Q, and 
either harmonics or distortions with wave vectors q, and 
q3- Below T/sub N/ magnetic superlattice peaks (qo/sup M/) were 
observed characteristic of the antiferromagnetic structure of the 
isostructural compounds BaNiF, and BaFeF,. Two sets of satellite 
peaks q,/sup M/ and q,/sup M/ analogous to the nuclear satellites 
were de found. The magnon dispersion curves were measured 
and near neighbor exchange constants determined. 
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8657 (COO—3161-39) Classical particle-like behavior of 
ioe Gestee eiitens 1s cnetienas petiiee ane eugene Sie. 
Fogel, M.B.; Trullinger, S.E.; Bishop, A.R.; Krumhansl, J.A. 
Cornell Univ., Ithaca, N.Y. (USA)). Feb 1976. Contract E(11-1)- 
161. 13p. Dep. NTIS $3.50. ahha : 

We show that classical Sine-Gordon solitons maintain their 
integrity to a high degree in the presence of external perturbations. 
Two examples, of particular importance in condensed matter, are 
described in detail: (i) a model impurity is found to bind low- 
velocity solitons but merely phase-shift those with high-velocities, 
(ii) external static driving terms with damping accelerate the 
soliton to a terminal velocity. The importance of a translation 
mode is emphasized and it is concluded that the soliton behaves as 
a classical particle in all essential respects. 


8658 (COO—3551-26) Thermodynamic and transport pro- 
of interstitial hydrogen isotopes in palladium. Progress re- 
port, April 1, 1975—March 31, 1976. Brown, J.S. (Vermont Univ., 
ao (USA)). 1976. Contract E(11-1)-3551. 1 1p. Dep. NTIS 
The electronic and transport properties of fcc transition 
metals are discussed, with emphasis on studies of Pd and Ti based 
upon muffin-tin potentials. The electronic structure and transport 
in the hydrides and deuterides of Pd are also discussed. (GHT) 


8659 (LBL—4508) Inhomogeneities in a deformation 
a dislocation glide. Altintas, S.; Hanson, K.; Morris, J.W. Jr. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1975. Contract W-7405-Eng-48. 13p. (CONF-760819—9). Dep. 
NTIS $3.50. 

From 2. international conference on the mechanical 
behavior of materials, Federation of Materials Societies; Boston, 
Massachusetts, United States of America (USA) (16 Aug 1976). 

Recent research involving the direct computer simulation of 
plastic deformation through planar dislocation glide suggests that 
plastic inhomogeneities such as the formation and growth of dis- 
crete slip bands are an inherent feature of deformation through 
ee. The sources of glide inhomogeneity are described and the in- 

uence of temperature, microstructural barriers, and applied stress 
= ae of deformation in idealized crystals is 
iscussed. 


8660 Relaxation of ortho H, molecules in solid H,. 
Gaines, J.R.; Shi, ¥Y.C. (Ohio State Univ., Columbus (USA). Dept. 
of Physics); Constable, J.H. (Department of Physics, State Univer- 
sity of New York, Binghamton, New York, USA). pp 396-399 of 
In Low temperature physics. Vol. IV. Krusius, M.; Vuorio, M. 
(eds. ). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

One of the essential parts of any calculation of the spin lat- 
tice relaxation time in the laboratory frame of reference, T1, in 
solid H2 is to obtain the correlation frequencies for pairs of ortho 
H2(0H2) molecules. In order to do this it is important to know 

recisely the configuration of the oH2 pairs or to be able to per- 
orm an accurate average over all configurations to compare with 
experiment. As the interaction between oH2 molecules providing 
the local field fluctuations is the electric quadrupole-quadrupole 
(EQQ) interaction (decreasing as Rsub(ij)~*) rather than a mag- 
netic dipole interaction (decreasing as Rsub(ij)~*) this configura- 
tional average is tested more severely in solid H2 with low oH2 
concentration than it is in usual dilute magnetic systems. Some 
measurements of relaxation times in solid H2 with low oH2 con- 
centrations are reported that should be of value in testing various 
techniques of computing the configurational average to obtain a 
theoretical expression for the relaxation time. 


8661 Equation of state and pressure de Sill ao 
phonon frequencies for solidified o-D, and p-H, in the self. t 
phonon approximation. Goldman, V.V. (Amsterdam Univ. 
(Netherlands). Natuurkundig Lab.). pp 411-414 of In Low tem- 
perature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Phonon dispersion curves for hcp o-D, and p-H, have been 
reported by Nielsen and Bjerrum-Moeller and Nielsen. In addition 
the Raman active optical phonons have been obtained by Silvera 
et al. and Berkhout and Silvera. So far, theoretical calculations for 
these quantities have been reported by Klein and Koehler and 
Mertens and Biem. The calculated dispersion relations deviated by 
as much as 25 to 35% from the measured values. These calcula- 
tions made use of the Jastrow factor formalism in order to better 
take into account short range correlations. However they did not 
contain important higher order anharmonic corrections to the self- 
energy, such as the 3-phonon term. In order to give an estimate of 
the magnitude of these anharmonic corrections, and specifically 
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their pressure dependence, selected preliminary results on fcc o-D, 
and p-H, are reported. These results should be relevant to hcp 
because, for the case of pairwise-additive intermolecular interac- 
tions (a) calculated bulk quantities such as the free energy differ 
by less than 0.1% between fcc and hcp, and (b) fcc phonon disper- 
sion curves in the (111) direction calculated in the quasiharmonic 
approximation (QH) or self-consistent phonon approximation SC1 
(without 3-phonon corrections) map one-to-one onto those of hcp 
along the c-axis. These QH or SCI calculations show these hcp/fcc 
frequencies to agree to better than 0.1% in o-D, using a Lennard- 
Jones potential at p=O. 


8662 One possibility of the calibration of Moessbauer spectra. 
Arakelyan, A.R.; Kocharyan, L.A.; Mkrtchyan, A.R.; Tumanyan, 
S.S. Izv. Akad. Nauk Arm. SSR, Ser. Fiz.; 10: No. 5, 407- 
411(1975). (In Russian). 

A novel method of the calibration of Moessbauer spectra by 
means of an acoustic modulation of y-radiation is considered. The 
acoustic modulation of y-quanta results in the appearance of addi- 
tional lines in Moessbauer spectra, arranged on both sides of the 
basic ones. The distance between these lines and the basic one is 
equal to the frequency of ultrasonic excitation. This affords one 
the opportunity of the calibration of Moessbauer spectra keeping 
the conditions of the experiment unchanged. A new versatile cu- 
vette is suggested which can be used for the calibration of any 
Moessbauer spectra. 


8663 Solid state physics. Volume 31. Advances in research 
and ——- Ehrenreich, H.; Seitz, F.; Turnbull, D. (eds.). 
New York; Academic Press, Inc. (1976). 3ip. $35.00. 

The volume begins with a review of the application of mag- 
netic resonance techniques to the investigation of superconducting 
phenomena. The second article discusses the effects of long- and 
short-range order and disorder on the electronic energy spectrum 
of amorphous semiconductors. The third presents and discusses 
multiple scattering theoretical treatments pertaining to the elec- 
tronic structure of binary substitutional alloys. Separate abstracts 
are prepared for each of the articles. (GHT) 


8664 Theory of short-range order and disorder in 
tetrahedrally semiconductors. Joannopoulos, J.D. 
(Massachusetts Inst. of Tech., Cambridge). Solid State Phys.; 31: 
71-148(1976). 

Tetrahedral crystalline and amorphous semiconductors and 
relationships between the two are reviewed. Theoretical methods 
which explore the short-range order and disorder characteristics of 
amorphous solids are emphasized, particularly methods involving 
complex crystalline and ‘’cluster-Bethe lattice’’ models. 4 tables, 
40 figures, 103 references. (GHT) 


8665 Electronic structure of alloys. Ehrenreich, H. (Harvard 
Univ., Cambridge, MA); Schwartz, L.M. Solid State Phys.; 31: 149- 
286( 1976). 

The description of electronic properties of binary substitu- 
tional alloys within the single particle approximation is reviewed. 
Emphasis is placed on a didactic exposition of the equilibrium pro- 

tties of the transport and magnetic properties of such alloys. 

opics covered include: multiple scattering theory; the single band 
alloy; formal extensions of the theory; the alloy potential; realistic 
model state densities; the s-d model; and the muffin tin model. 43 
figures, 3 tables, 151 references. (GHT) 


8666 Effect of thermal vibration and nuclear recoil on 
minimum yield in channeling Barrett, J.H. (Oak Ridge 
National Lab., Tenn. (USA)); Fujimoto, F.; Komaki, K.; 
Hashimoto, Y. Radiat. Eff.; 28: No. 1-2, 119-120(Feb 1976). 


8667 Electrical responses of nonlinear piezoelectric materials 
to plane waves of uniaxial strain. Chen, P.J.; Davison, L.; Mc- 
pre M.F. (Sandia Laboratories, Albuquerque, New Mexico 
87115). J. Appl. Phys.; 47: No. 11, 4759-4764(Nov 1976). 

In this r we consider propagation of finite-amplitude 
plane waves of uniaxial strain in piezoelectric disks exhibiting fully 
coupled nonlinear nse. In particular, we derive explicit ex- 
pressions for determination of the electric current in external cir- 
cuits consisting of resistors, inductors, or capacitors connecting the 
electrodes on the faces of a disk. The formulation of a specific- 
boundary initial-value problem is discussed and a discussion of 
how the fully coupled electromechanical problem may be solved 
numerically is given. (AIP) 


SUPERCONDUCTIVITY 


8668 One dimensional fluctuation contribution to ultrasonic 
attenuation in clean type II superconductors. Allender, D.; 
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ee. A. Oa sae, Svein, ayy o- of 
ysics). - of In Low temperature . Il. Krusius, 
M.; Vuoriy’ M. (eds.). Amsterdam; North-Holland (1975 ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have exami the fluctuation contribution to 
the attenuation of longitudinal sound in a clean type II supercon- 
ductor in a magnetic field near its upper critical field and at a tem- 
perature T>T/sub c/(B). 


8669 Su — microbridges. Beasley, M.R. (Stanford 
Univ., Calif. (USA)). pp 222 of In Low companenine physics. Vol. 
On ae M.; Vuorio, M. (eds.). Amsterdam; North-Holl 
( L 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Published in summary form only. 


8670 Study of the magnetization of I og 
bars. Girard, J.-P.; Paumier, E.; Hairie, A. (Caen Univ., 1 
(France). Lab. de Physique du a 199-202 of In Low tem- 
perature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Several authors have investigated the m tic flux penetra- 
tion process into a type I superconducting waeies in the presence 
of an increasing ied field parallel to its axis. A theoretical and 
experimental investigation of the first stage of a similar penetration 

rocess into a type as macroscopic bar is reported. 
is bar has a rectangular cross-section 2a x 2b with 2a along the 
Ox axis and 2b wg by 0z axis along which a uniform magnetic 
field H is applied. third dimension of the bar is large enough 
to neglect end effects along Oy. The convenient method of confor- 
mal transformation is used to calculate the field distribution. 


8671 Relation between the ucting transition tem- 
perature T/sub c/ and. the -atom ratio, e/a, in the A-15 
compounds. Gomersall, 1.R.; Gyorffy, B.L. (Rristol Univ. (UK). 
H.H. Wills Physics Lab.). pp 449-452 of In Low temperature 


Physics. Vol. V. Krusius, Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors make two points. Firstly, they emphasise that 
while the correlation su by the B.C.S. formula, T/sub c/ = 
1.14 theta/sub D/ exp[-1/n(E/sub F/)V], between T/sub c/ and the 
density of states at the Fermi energy, N(E/sub F/), appears to 
coincide with the empirical trends, this org is purely for- 
tuitous. Such a correlation is due to the influence of N(E/sub F/) 
on the phonon frequencies, which in turn determine the —- 
of the electron-phonon coupling. Secondly, they point out that 
their analysis, which was developed for transition metals, is directly 
applicable to the A-15 — leading to results in agreement 
with the work of Fradin et al. 


8672 Weakening of een by resonance scattering 
at surfaces. Halbritter, J. ( sruhe Univ. (TH) (F.R. Germany). 
Inst. fuer Experimentelle Kernphysik). pp 227-230 of In Low tem- 
perature = Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It is shown, that resonance surface scattering into localized 
states - especially doublets like oxygen vacancies - can account for 
the observed decrease of T/sub c/ of superconducting thin films 
with decreasing thickness and for the di rance of T/sub c/ at 
about 20 A thickness. Through the density of localized states 
N/sub L/ in the dielectric, the T/sub c/-change varies with coating 
and because N/sub L/(E) depends on energy E, T/sub c/ will vary 
with a change of E by an electric field in the dielectric. 


8673 NMR and adiabatic- on “Nb oriented 
in Fe at low temperatures. Kopp, M.; Brewer, W.D. (Freie Univ. 
Berlin (F.R. Germany). Fachbereich rn pp 56-59 of In Low 
temperature physics. Vol IV. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The 35-day ground state of “Nb is particularly well suited 
for nuclear orientation experiments. Apart from the convenient 
lifetime and ready availability in carrier-free form, it has a simple 
decay scheme and a large geen oe moment. Application of 
the NMR/ON technique with vari ied fields permits the 
simultaneous determination of the product gH/sub hf/ and of the 
resonance shift g(1+K), where g is the nuclear g-factor and K is a 
(possible) Knight shift. 
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8674 phenomena in . Lan- 
nberg, D.N. (Fonnayivants Univ., Philadelph ia (USA). ay of 
Vol. V. 


ysics). 223-263 of In Low temperature physics. , 
nt Mi; Vuorio, M. (eds.). Amsterdam; North-Holland 


From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The author considers the topics of quasiparticle recombina- 
tion, photoexcitation experiments and the nonequilibrium inter- 
mediate state, nonequilibrium enhancement of superconductivity, 
branch imbalance and order parameter relaxation. 


8675 Irreversible properties of type Il uctors. Ull- 
maier, H. New York; Springer-Verlag Inc. (1975). 177p. $23.80. 

The subjects of forces on flux lines and the connection 
between macroscopic force densities and individual interaction 
forces between single flux lines and defects are treated in some 
detail. A short survey is given of possible pinning mechanisms for 
which theoretical expressions for the maximum interaction force 
are derived. They can be compared with experimental data on 
model we which permit the determination of the force due to 
a speci of defect. Short sample data of some commercial 
alloys used in superconducting magnet coils are also given. A brief 
review of dissipative effects which may lead to thermomagnetic in- 
stabilities is given, followed by a description of experimental 
techniques licable to pinning force measurements. A short out- 
line of reversible properties is given in appendix A. Finally, appen- 
dix B contains a list of symbols and their dimensions in MKSA- 
units which are used throughout the book. 


8676 Magnetocaloric effect in an field. Morozov, 
A.I. (Moscow Physico-technical Institute). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 8, 385-387(20 Apr 1976). 

Pumping of excitations in a superconducting film by a low- 
frequency field, resulting in cooling of the superconductor, is con- 
sidered. (AIP) 


GENERAL THEORY 
REFER ALSO TO CITATION(S) 7560 


8677 Two-dimensional solution of the Gorkov equations for 

clean type-II uctors for arbitrary T and B. Brandt, E.H. 

(Max-Planck-Institut fuer Metallforschung, Stuttgart (F.R. Ger- 

many). Inst. fuer Physik). pp 293-296 of In Low temperature 

ec. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Using a formulation of Gorkov’s theory the periodic field 
H=rotA, the gap function A and the magnetization curves have 
been calculated for clean type-II superconductors in the entire B- 
—_ with relatively small computational effort. This was 
achieved by minimization of a free energy functional F(A,A) by a 
Ritz variation method. 


8678 Phenomenological theory of the local 
type-II Clem, J.R. (Ames Lab., lowa (USA)). pp 
285-288 of In Low temperature physics. Vol. Il. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It is demonstrated that: 1. Within the framework of the 
Ginzburg-Landau theory, the procedure of obtaining the local 
magnetic field by a linear superposition of contributions of in- 
dividual flux lines is valid for arbitrary kappa and flux-line 
spacings, provided these contributions are calculated using the cor- 
rect spatially-dependent magnitude of the order parameter that is 
appropriate for the given flux-line spacing. 2. The field contribu- 
tion of an individual flux line can be approximated with a simple 
model involving two eters, a core radius parameter which is 
of the order of the Ginzburg-Landau coherence length and a field- 
dependent penetration depth which reduces to the weak-fie'd 
penetration depth at low average flux density B, increases with in- 
creasing B, and diverges at the upper critical field. 3. This model 

ives a good semi-quantitative overall description of the neutron 
ai raction form factors and the corresponding magnetic field dis- 
tribution in Nb at 4.2K. 


Analytic solution for fluxon tion on Josephson 
with bias and loss. Costabile, G.; Paramentier, R.D. 
(Salerno Univ. (Italy). Istituto de Fisica). pp 112-115 of In Low 
temperature physics. Vol. IV. Krusius, M.; Vuorio, M. (eds.). Am- 
ste ; North-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 


field in 
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Pedersen and Saermark have demonstrated that the equa- 
tions for a circuit model of the small Josephson junction with bias 
can be solved analytically if the quasiparticle tunneling is 
represented by a parabolic current-voltage characteristic. It is re- 

rted here that the adoption of a similar model for the long 
losephson junction allows an analytic solution for steady state flux- 
on propagation. 


8680 oo of half order terms (T-T/sub c)/sup n+1/2/ in the 

free energy o su uctors. Eilenberger, G. 

(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 

fuer Festkoerperforschung); Jacobs, A.E. (Toronto Univ., Ontario 

(Canada). Dept. of Physics). pp 277-280 of In Low temperature 
hysics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A new method is described for the calculation of the free 
energy of inhomogeneous superconductors as a functional of pair 
potential A(r) and vector potential A(r). The method is applicable 
whenever the Bogoliubov equations can be reduced to ordinary 
po ag equations with boundary conditions describing specular 
reflection. 


8681 Coexistence of superconductivity and netism in two 
band superconductors. Entel, P.; Klose, W. (Geneva Univ. 
(Switzerland)). pp 434-437 of In Low temperature physics. Vol. 
wm. M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The influence of short-range spin correlations near a mag- 
netic _— transition on the superconducting transition tempera- 
ture of a two band superconductor with high enough concentration 
of magnetic impurities to allow for direct interactions between the 
impurity spins is investigated. Using the two band Hamiltonian in 
the presence of magnetic and non-magnetic impurities as well as 
spin-orbit scatterers and exchange fields the different contributions 
to the electron self-energy have been calculated with the standard 
approximations known from one band-theories. 


8682 Effect of proximity effect between magnetic and super- 

conducting films on fluctuations above T/sub c/. Entin-Wohlman, O. 

(Tel Aviv Univ. (Israel). Dept. of Physics and Astronomy); Or- 

bach, R. (California Univ., Los Angeles (USA). Dept. of Physics). 

PP 391-394 of In Low temperature physics. Vol. II. Krusius, M.; 
uorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Ferrell and Scalapino suggested the use of a Josephson junc- 
tion, in which the metals on opposite sides have different transition 
temperatures, to probe the fluctuation spectrum of the order 
parameter above T/sub c/ in the low T/sub c/ side. The authors 
calculate the excess current in the case where the low T/sub c/ 
side is a proximity effect sandwich in the Cooper limit, composed 
of —— and superconducting films in intimate electrical con- 
tact. The geometry is so arranged that the side of the sandwich in 
contact with the oxide layer is a superconductor, while the other 
side of the sandwich is a metal containing magnetic impurities 
which may become ferromagnetically ordered. 


8683 Exact study of magnetic superheating of thin cylinders in 
an axial field for small kappa-values. Esfandiari, M.R.; Fink, H.J. 
(California Univ., Davis (USA)). pp 187-190 of In Low tempera- 
ture physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The Ginzburg-Landau (GL) Equation have been solved nu- 
merically when a magnetic field H/sub a/ is applied parallel to the 
axis of a long cylinder for various radii a and various kappa-values. 
The maximum field H, for which a solution exists has been deter- 
mined. The latter has been identified with the superheating field. 
The results are compared to approximations by Ginzburg 
(cylinders) and Feder (thin films). 


8684 Supercond nucleation fields of a normal-supercon- 
ducting double layer of finite thickness. Fink, H.J.; Sheikholeslam, 
M.; Esfandiari, M.R. (California Univ., Davis (USA)); Gilbert, A.; 
Romagnan, J.P.; Laheurte, J.P.; Noiray, J.C. (Nice Univ., 06 
(France)). pp 191-194 of In Low temperature physics. Vol. Il. 
one ., Vuorio, M. (eds.). Amsterdam; North-Holland 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The superconducting nucleation field Hy of normal (n)-su- 
perconducting (s) double layers has been studied for arbitrary 
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thicknesses dsub(n) arid dsub(s) of the n and s layers with the ap- 
plied magnetic field parallel to the ns interface. The n metal is 
either a superconductor whose transition temperature Tsub(cn) is 
lower than that of the s metal Tsub(c), or it is a normal metal for 
all temperatures T>0°K. Nucleation of superconductivity occurs 
by a second order phase transition and it is controlled by the free 
surface of the s layer. 


8685 Effect of electron reflection at the interface on the super- 
conducting transition temperature of superimposed films. Hook, 
J.R. (Manchester Univ. (UK). Dept. of oy Pig 231-234 of In 
Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A geometry of superimposed films of two metals S and N 
with bulk superconducting transition temperatures T/sub CS/ and 
T/sub CN/ respectively (T/sub CS/>T/sub CN/) is considered. It is 
shown that the effects of reflexion can be expected to be signifi- 
cant in the experiments which have been performed even though 
films of very short mean free paths have been used in many cases. 
Since the experimental results have often been used to predict the 
strength of the electron-electron interaction in N some doubt must 
be cast on the values thus obtained. 


8686 Reexamination of thermomagnetic transport oz in 
dirty type-II superconductors. Hu, C.R. (University of Southern 
California, Los Angeles (USA). Dept. of Physics). pp 297-300 of 
In Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper presents an analysis, valid for all temperatures 
and fields, which describes not only the spatially-averaged charge 
and heat current, but also the local distributions and back-flows, in 
a scale large compared with the mean free path. 


8687 Dynamical bility of Van Vieck ions in supercon- 

ductors. Keller, J.; Holzer, P. (Regensburg Univ. (F.R. Germany)). 

PP 438-440 of In Low temperature a Vol. Il. Krusius, M.; 
uorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors investigate the dynamical susceptibility of mag- 
netic impurities with crystal field split energy levels in supercon- 
ductors. In particular they study the influence of the exchange in- 
teraction with conduction electrons on the line width of transitions 
between different energy levels. 


8688 Core structure and low-energy spectrum of vortices in 
clean superconductors at T<<Tsub(c). Kramer, L. (Technische 
Univ. Muenchen, Garching (F.R. Germany). Physik-Dept.). pp 
281-284 of In Low temperature physics. Vol. II. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Calculations of Kramer and Pesch (1974) on the order 
parameter current density and density of states at the Fermi sur- 
face are generalized to a widely spaced vortex lattice using Eilen- 
berger’s version of the Gorkov theory. 


8689 Superconducting and structural transformations in 
quasi-one-dimensional systems. Kulik, 1.0. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst. Nizkikh Temperatur). pp 433- 
436 of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper gives a ‘first principle’ determination of interac- 
tion constants (and therefore the criteria for cooperative transi- 
tions) responsible for superconducting pairing, and lattice 
dimerization in quasi-one-dimensional systems in terms of a model 
which is, in a sense, a synthesis of the ‘jelly’ model of the metal 
and the Froehlich scheme of electron-phonon interactions. 


Phenomenological approach to nonstationary nonlinear 
phenomena in superconductors. Kupriyanov, M.Y.; Likharev, K.K. 
(Moskovskij Gosudarstvennyj Univ. (USSR). ggg hous 


PP 357-360 of In Low temperature physics. Vol. II. Krusius, M.; 
uorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Some characteristics of nonstationary phenomena are calcu- 
lated by use of the simple time-dependent Ginzburg-Landau equa- 
tions. Beyond the parameters of the usual GL equations, the time- 
dependent GL equations introduce one additional parameter, U, 
which is the ratio of the order parameter relaxation time to the 





FEB 28,1977 


current relaxation time. U is considered an unknown parameter 
which can depend on temperature. Some results obtained with this 
model are presented. 


8691 Interference effects in the dynamic Josephson tunneling 
between two type-II superconductors near Hsub(c2). Leung, M.C. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Festkoerperforschung). pp 333-336 of In Low temperature 
physics. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A calculation on the Josephson tunneling current between 
two type II superconductors in the vortex state, in which the two 
lattices of the vortices move relative to each other is presented. It 
is shown that under certain experimental conditions, the Josephson 
current, as a function of time, should oscillate both in magnitude 
and direction. Physically such an oscillatory behaviour is mainly 
caused by the diffraction effects due to the variation of the phase 
of the order parameter. Due to the motion of the vortices, there 
exists a voltage gradient in the upper superconductor. In the 
presence of such a voltage gradient the Josephson current density 
oscillates with different frequencies at different points of x. The in- 
terference of these current densities produces a rapid oscillation in 
the Josephson current. 


8692 Magnetic-field-induced resistance in superconductors. 
Leung, M.C. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Festkoerperforschung). pp 219-222 of In Low 
temperature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A pure superconducting slab lying in the x-y plane with a 
magnetic field H parallel to the y-axis is considered. The thickness 
of the slab is smaller than the penetration depth so that the mag- 
netic field may be considered to be uniform along the z-axis and 
the orbital effects of the magnetic field are negligible. The mag- 
netic-field-induced resistance is calculated. 


8693 Superconducting proximity and the Tomasch effect. 
Nedellec, P.; Dumoulin, L.; Guyon, E. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de Physique des Solides). pp 259-260 of In Low 
temperature physics. Vol. Il. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Tunneling conductance measurements dI/dV(V) on thick 
and clean superconducting films (S) backed by normal films show 
geometrical resonance effects associated with the variation 
delta(4)(x) of the order parameter near the interfacial plane 
(x=O): the variation of the period in V with superconductivity 
thickness Dsub(S) has been connected to the renormalized group 
velocity of excitations travelling perpendicular to the film. The 
decrease of the amplitude deltaN(V) of the Tomasch structure 
with V is due to the loss of the mixed electron-hole character of 
the superconducting excitations away from the Fermi level (V=0). 
A unified description has been developed in the different possible 
geometries and it is proposed to discuss both experimentally and 
theoretically the connection between the amplitude deltaN(V) and 
the ‘strength’ of the superconducting proximity due to N. 


8694 Density of states in type-II superconductors in high mag- 
netic fields. Pesch, W. (Technische Univ. Hannover (F.R. Ger- 
many). Inst. fuer Theoretische Physik). pp 337-340 of In Low tem- 
perature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Starting from the Eilenberger equations using the same kind 
of approximations as in the Gorkov theory, these equations are 
reduced systematically to a transcendental equation, which covers 
the entire range of impurity concentration (s- and p-wave scatter- 
ing included). 


8695 X-Y model description of a granular superconductor. 
Rosenblatt, J.; Raboutou, A.; Pellan, P. (Institut National des 
Sciences Appliquees (INSA), 35 - Rennes (France)). pp 361-364 
of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It has been suggested that an assembly of superconducting 
grains of linear dimensions a>>xi(T), having critical temperature 
T/sub c/, should undergo a phase transition to a fully coherent 
state at a certain coherence temperature T)<T/sub c/. The transi- 
tion should be brought about by the Josephson interaction 
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coupling the set of vectors in the complex plane which represent 
the order parameters in different grains. Recently the dependence 
of the critical region on grain size and coupling has been studied 
on the basis of Ginzburg-Landau theory. It is shown that the pair 
tunneling hamiltonian is the exact analogue of the X-Y model 
hamiltonian which therefore provides a basis for studying the 
behaviour of granular superconductors. In particular, a 
‘paracoherent’»<T<T/sub c/ (as distinct 

from paraconductivity at T>T/sub c/) should exist, corresponding 
to the paramagnetic region of the X-Y model. 


8696 Structure factor of collective modes in a dirty supercon- 
ductor. Schmid, A.; Schoen, G. (Dortmund Univ. (F.R. Germany). 
Inst. fuer Physik). pp 457-460 of In Low temperature physics. Vol. 
V. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have shown that this mode consists of a 
counter motion of the normal and the superfluid so as to minimize 
space charges and that ohmic losses cause dissipation. In the paper 
they solve the microscopic equations for a particular case. 


8697 Pinning in superconductors with weak interaction 
between defects and flux lines. Takacs, S. (Slovenska Akademia 
Vied, Bratislava (Czechoslovakia)). pp 301-304 of In Low tem- 
perature physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The author calculates the distortion of the flux line near a 
defect and illustrates the existence of the threshold value for the 
pinning. 


8698 Flux flow of tilted vortices in type II superconductors. 
Thompson, R.S. (University of Southern California, Los Angeles 
(USA). Dept. of Physics). pp 305-308 of In Low temperature 
physics. Vol. II. Krusius, M.; Vuorio; M. (eds.). Amsterdam; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Previous calculations by Saint-James and Maki of the upper 
critical field and impedance of a flat superconductor in a magnetic 
field inclined with respect to the surface are incorrect. The author 
presents an exact solution for small angles of inclination which 
gives a consistent flux-flow characteristic. 


8699 Neutron diffraction, magnetization, and shielding cur- 
rents of type-II superconductors. Wada, Y. (Tokyo Univ. (Japan). 
Dept. of Physics). pp 345-348 of In Low temperature physics. Vol. 
Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper gives a way of estimating how much the shielding 
currents flowing along the surface make a contribution to the mag- 
netisation with the help of observed values of the magnetisation 
and the form factor. The result is in qualitative agreement with 
theories at Hsub(c2) and may give new information at Hsub(c! ) 
which may be helpful in understanding the properties of vortices. 


8700 Electromagnetic properties of superconductors with 
strong coupling. Kresin, V.Z.; Litovchenko, V.A. (Moscow State 
Correspondence Pedagogical Institute). Sov. Phys. - Solid State 
(Engl. Trans!.); 18: No. 6, 879-883(Jun 1976). 

Electromagnetic properties of superconductors with strong 
coupling are studied. An exact gradient-invariant expression is ob- 
tained for the density of the superconducting current. London and 
Pippard superconductors are considered in the limits TyieldsO and 
TyieldsT/sub c/. The temperature dependence of the penetration 
depth 6 (T) is calculated and it is found that the function 6 (T) 
differs from 5/sub BCS/(T) and depends strongly on the phonon 
spectrum of the superconductor. The resulting equations are in 
good agreement with the experimental data. (AIP) 


8701 New formulation of Gor'kov's theory of clean type II su- 

uctors. Brandt, E.H. (Max-Planck-Institut fuer Metall- 
forschung, Stuttgart). J. Low Temp. Phys.; 24: No. 3/4, 409- 
426( Aug 1976). 

From Gor'kov’'s theory a functional for the free energy of 
the flux line lattice is derived which depends explicitly on the 
potentials A and A. It may be interpreted as an extension of the 
Ginzburg—Landau functional to arbitrary temperatures. For 
periodic (absolute value A)* and H = rot A, the functional is a 
rapidly converging series, of which often the main term 
(corresponding to the Brandt—Pesch—Tewordt approximation) 
plus a correction term depending on the lattice structure suffices. 
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From the cutoff series all Free known results for the special 
cases T yields T/sub c/, B yields H/sub c2/, or B yields O are 


reproduced by minimization with respect to (absolute value A)* 
and H. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 7482, 7484, 7485, 
7525, 7526, 7529, 7532, 7533, 7534, 7535, 7536, 
7539, 7540, 7541, 7542, 7543, 7544, 7545, 7546, 
7549, 7550, 7551, 7552, 7553, 7554, 7555, 7556, 
7559, 7561, 7562, 7563, 7564, 7565, 7566, 7581, 
7598, 7599, 7600, 7626, 7627, 7631, 7636, 7637, 
7659 


8702 Observation of a induced flux flow phenomenon 
in thin type I supercond Iguchi, I. (Tokyo 
Univ. (Japan)). PP 243-246 of In Low temperature physics. Vol. 
Il. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A new t of current-voltage characteristics probably due 
to a local flux flow in thin type I superconducting film crossings is 
reported. The strange behaviour may be understood in terms of a 
current induced local flux flow phenomenon, provided that a cir- 
cular current flow at the intersection of two films produces a mag- 
netic field normal to the film surface and the resultant vortices are 
forced to move by the current present. ° 


8703 Fluctuation enhanced conducti in amorphous - 

conductors. Keck, B.; Schmid, A. eo le Univ. (F.R. Ge . 

many). Inst. fuer Physik). pp 376-378 of In Low temperature 
Ihysics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). , 

The pair breaking parameter for amorphous Bi, Ga and Pb 
is given, calculated from experimental data and theory. This is ob- 
viously larger than 1, despite scatter in the results. In this case only 
fluctuating Cooper pairs contribute to the excess conductivity 
above the transition temperature. 


8704 Calculations of the electron-phonon interaction and su- 
perconductivity in the palladium-hydrogen system. Klein, B.M.; 
Sy goa D.A. (Naval Research Lab., beg gn 
D.C. (USA)). pp 399-402 of In Low temperature physics. Vol. II. 
a M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The discovery of superconductivity in the palladium- 
hydrogen system has kindled great experimental and theoretical in- 
terest due to the possibility of obtaining high superconducting 
transition a T/sub c/ in other systems containing 
hydrogen. In addition, since palladium metal is itself non-supercon- 
ducting, there is the fundamental question of the basis for the oc- 
currence of superconductivity in Pd-H(D). To gain an understand- 
ing of these problems, the authors have done calculations of the 
electronic band structures, electron-phonon interaction and T/sub 
c/ for Pd metal and PdH(D). 


8705 Nuclear relaxation in small superconductor 
in magnetic field. Ko —. S.; Takahashi, T.; Sasaki, W. (Tokyo 
Univ. (Japan). Dept. of Physics). pp 372-375 of In Low tempera- 
ture physics. Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 
North- lolland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors report on the temperature and tic field 
, ocr, of the nuclear spin-lattice relaxation time of Al parti- 
cles. 


8706 AC quantum interference in superconducting films with 
pe mate modulated thickness. Martinoli, P.; Daldini, O.; 
mann, C.; Stocker, E. (Eidgenoessische Technische 
Hochschule, Zurich (Switzerland). Lab. fuer >. 
247-250 of In Low temperature physics. Vol. II. Krusius, M.; 
uorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

AC quantum interference has been observed in the flux flow 
regime of type II superconducting films with periodically modu- 
lated thickness. A manifestation of the interference effect is the 
appearance of pronounced supercurrent steps (interference transi- 
tions) at well defined voltages in the flux flow characteristics when 
vortex motion is induced by superimposed dc and rf currents. 
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8707 Contribution of the high frequency to the su- 
uctivity of the hydrogen-rich com Th,H,,. Ries, G.; 
Winter, H. (Kernforschungszentrum Karlsruhe (F.R. Germany)). 
RP 403-406 of In Low temperature cee Vol. Il. Krusius, M.; 
uorio, M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors consider the ppt | poe for two clusters 
of atoms, the larger cluster giving a reliable approximation for the 
matrix elements needed to determine the phonon contribution en- 
tering the formula for the transition temperature. 


8708 Fluctuations-induced pair-conductivity in thallium films 
above superconducting transition temperature. Saxena, A.K. (Saint 
John’s Univ., Jamaica, N.Y. (USA)); Bhatnagar, A.K. (Fordham 
Univ., New York (USA)). pp 368-371 of In Low temperature 


Dome Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; 


orth-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Preliminary results on clean films indicate divergence of 
fluctuations above T/sub c/ which is less than shown by cor- 
responding Al films but which can be explained reasonably well 
using a Maki-Thompson term in addition to the A-L term. 


8709 Effect of Kondo impurities on the transition temperature 
of superconductors. Schlottmann, P. (Freie Univ. Berlin (F.R. Ger- 
many)). pp 441-444 of In Low temperature physics. Vol. Il. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A theory for the effect of Kondo impurities on the transition 
temperature of superconductors is po Am and compared with ex- 
perimental results for the (La, Ce)Al, system. 


8710 Effect of Kondo impurities on superconductivity. Su- 
gawara, T.; Takayanagi, S. (Tokyo Univ. (Japan). Inst. for Solid 
State Physics). pp 456-459 of In Low temperature physics. Vol. III. 
— M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors compare their results for Mo-3d metal alloys 
and the results for other Kondo systems with current theories and 
discuss the validity of these theories. Two theories are considered: 
the theory of Mueller-Hartmann and Zittartz (MZ) which is based 
on the Suhl-Nagaoka approximation for the s-d model and the 
theory of Shiba which is based on the Hartree-Fock solution of the 
Anderson model. 


8711 Order parameter perturbations near the surface of su- 
perconductors. Takacs, S. (Slovenska Akademia Vied, Bratislava 
(Czechoslovakia)). pp 387-390 of In Low temperature physics. 
Vol. II. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Assuming some form of the order parameter perturbation 
which can be generated by thermal or spatial fluctuations, in- 
homogeneities of the superconductor etc. the time-dependent 
Ginzburg-Landau equations are solved by an iteration procedure. 
The results for the time behaviour of the order parameter are 
given. 


8712 Anisotropy of lower critical field of cubic materials. 
Takanaka, K.; Hubert, A. (Max-Planck-Institut fuer Metall- 
forschung, Stuttgart (F.R. Germany). Inst. fuer Physik). pp 309- 
312 of In Low temperature physics. Vol. II. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors calculate the ani of H/sub cl/ near 
T/sub c/ from the ani ic Neumann ‘ewordt (1966) func- 
tional. To do this, it is sufficient to know the solutions of GL equa- 
tions for one flux line. 


8713 Magnetic resonance in the state. 
MacLaughlin, D.E. (Univ. of California, Riverside). id State 
Phys.; 31: 1-69( 1976). 

The ication of ic resonance techniques to the in- 
vestigation of superconducting phenomena is reviewed. Included 
topics are: Knight shift in the superconducting state; nuclear spin- 
lattice relaxation in BCS superconductors; quadrupole coupling 
constants in superconductors; nuclear ic resonance in type- 
II superconductors; transition-metal impurities in superconductors; 
and thermod ic fluctuations in the superconducting state. 21 
figures, 5 tables, 166 references. (GHT) 
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RELATIVITY AND GRAVITATION 


8714 Magnetic torque on a_ shielded superconducting 
gyroscope. Holdeman, L.B.; Holdeman, J.T. Jr. (Electricity Divi- 
sion, National Bureau of Standards, Washington, D. C. 20234). J. 
Appl. Phys.; 47: No. 11, 4936-4943(Nov 1976). 

The torque on a superconducting sphere rotating in an ar- 
bitrary magnetic field is calculated. The result is expressed in 
terms of the coefficients of the expansion of the magnetic field in 
spherical harmonic functions, but in general a boundary-value 
problem must be solved to obtain these coefficients. The bounda- 
ry-value problem is solved and the torque calculated for configura- 
tions pertinent to the gyroscope relativity experiment, a proposed 
satellite experiment which is to test various theories of gravitation. 
Typical numerical results for these ues are given and com- 
pared with the predicted relativistic effects. (AIP) 


OPTICS 


8715 CLIMB: A new Los Alamos Scientific Laboratory lens 
design code. Klein, M.; Brixner, B. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Appl. Opt.; 60: No. 4, 2583-2587(Oct 1976). 

The new LASL lens design code uses a Monte Carlo ran- 
dom selection of object points in the object field, each with a ray 
of specified color traced through a randomly selected point in the 
entrance pupil. The figure of merit is measured by the failure of 
the designer's mapping function, including constraints, to predict 
the actual ray trace position at the focal surface or elsewhere in 
the optical system. Optical system layout flexibility has been in- 
creased by allowing (1) the coordinate system to move with the 
central ray during designing, (2) the introduction of an accessory 
reference surface anywhere in the system, and (3) the specification 
of an optical surface by a table of surface coordinates. (AIP) 


MATHEMATICAL PHYSICS 


(COO—3077-122) High order fast Laplace solvers for 
the Dirichlet problem on Pereyra, V.; Prosku- 
rowski, W.; Widlund, O. (New York Univ., N.Y. (USA). Courant 
Inst. of Mathematical Sciences). May 1976. Contract E(11-1)- 
3077;E(04-3)-326. 36p. Dep. NTIS $4.00. 

Highly accurate finite difference schemes are developed for 
Laplace’s equation with the Dirichlet boundary condition on 
general bounded regions in R/sup n/. A second order accurate 
scheme is combined with a deferred correction or Richardson ex- 
trapolation method to increase the accuracy. The Dirichlet condi- 
tion is approximated by a method suggested by Heinz-Otto Kreiss. 
A convergence proof of his, previously not published, is given 
which shows that, for the interval size h, one of the methods has 
an accuracy of at least O(h*.*) in L,. The linear systems of algebra- 
ic equations are solved by a capacitance matrix method. The 
results of our numerical experiments show that highly accurate 
solutions are obtained with only a slight additional use of computer 
time when compared to the results obtained by second order accu- 
rate methods. 


8717 (SAND—76-0266) Equations of motion for free-flight 
systems of bodies. Hodapp, A.E. Jr. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1976. Contract E(29-1)- 
789. bp. Dep. NTs $4.50. - 

General vector differential equations of motion are 
developed for a system of rotating-translating, unbalanced, con- 
stant mass bodies. Complete flexibility is provided in placement of 
the reference coordinates withir. the system of bodies and in place- 
ment of body fixed axes within each body. Example cases are 
presented to demonstrate the ease in reduction of these equations 
to the equations of motion for systems of interest. 


8718 (SAND—76-0328) Elastic wave propagation through an 
infinite stratum of porous material. janczy, J.R. Jr. (Sandia Labs., 

werque, N.Mex. (USA)). Sep 1976. Contract AT(29-1)-789. 
12p . NTIS $4.50. 


A model for the prediction of porosity.in an infinite stratum 
of porous material is developed. The stratum is bounded on the 
upper and lower surfaces by nonporous media of infinite thickness. 
Consideration of transverse stress waves through this system lead 
to an expression for the porosity of the internal stratum. | figure. 


CONTROLLED THERMONUCLEAR RESEARCH 


CONTROLLED THERMONUCLEAR 
RESEARCH 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 7929 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 8783 


8719 (EUR-CEA-FC—795) Lower hybrid resonance. Its de- 
pendence on impurities and ion-Larmor radii in hot Tokamak 
plasmas. Wilhelmsson, H. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Grou 
de Recherches sur la Fusion arnt CEA Centre 4’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Physique 
du Plasma et de la Fusion Controlee). Nov 1975. 8p. INIS. 

The form of the relation describing the lower-hybrid 
resonance is examined including its dependence on impurities as 
well as ion Larmor radii. For typical Tokamak parameters we cal- 
culate a shift of the resonance frequency amounting to a net 
decrease by 7% in the case of oxygen (fractional content 4%) and 
by 5% for carbon (fractional content 4%) whereas a net increase 
in resonance frequency by 1.5% is obtained for molybdenum 
(fractional content 0.2%) as compared to the cold case with no 
impurities. 5 
8720 (IAEA-CN—35/D7) Transport and in the 
ELMO Bumpy Torus (EBT). Hedrick, C.L.; Dandl, R.A.; Cobble, 
J.A. (Oak Ri National Lab., Tenn. (USA)). 1976. Contract W- 
7405-eng-26. 9p. (CONF-761012—3). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

In the ELMO Bumpy Torus (EBT) a macroscopically stable 
regime of operation is — theoretically and observed experi- 
mentally. The power level for microwave bulk heating has recently 
been doubled to 60 kW, and the resulting plasma parameters 
scaled encouragingly with this increase in microwave power (e.g., 
T/sub i/ greater than or equal to 130 eV). The plasma beta for the 
higher microwave power is approximately 1%; this is still well 
be the theoretical macroscopic magnetohydrodynamic (MHD) 
instability limit: a plasma beta comparable to the beta of the hot 
electron annuli can be stably confined provided a minimum exists 
in the magnetic field. A radially resolved fluid transport code, 
based upon refined neoclassical coefficients, yields results which 
are in reasonable agreement with earlier and recent experimental 
observations. 


8721 (LA—6412-MS) Plasma end-loss studies on Scylla I-C. 
McKenna, K.F.; York, T.M. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Aug 1976. Contract W-7405-Eng-36. 27p. Dep. NTIS 
$4.00 


is found to be in excellent agreement with that 

predicted from collisional MHD theories. The axially flowing 
is well confined until it flows through the loss = —t yd 

ing th the orifice, rapid axial ex jon is o . An 
Petienlion of the existence og ee caine 6 rarefaction waves 
has been observed from the plasma midplane temperature data; an 
abrupt decrease in the plasma temperature at t approximately 
redicted time of arrival of 


parameters are substituted into the analytical 
loss rate determined from the end-on interferograms 
to the detailed structure of the plasma loss 


S) Resona: —q yaa tee 
a ky Fm .C.; Morse, R.L. (Los 


optimum angle of incidence of combined 
absorption 


resonant and collisional of laser light are found by nu- 
merical simulation and an extension of ray tracing to be moderate- 
ly insensitive to pulse width and peak power. 
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8723 (LA—6465-MS) Theoretical results relating experimen- 
tal x-ray spectra to the number and total energy of suprathermal 
electrons in laser-heated as. Stroscio, M.A. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jul 1976. Contract W-7405-eng- 
36. Sp. Dep. NTIS $3.50. 
Formulas are derived which contain corrections to previous 
work and relate the x-ray spectrum produced from a laser-heated 
lasma to the number and total energy of suprathermal electrons 
in the plasma. These formulas, together with experimental x-ray 
spectra, have been used to determine the characteristics of the 
suprathermal electron distributions produced under differing ex- 
perimental conditions. Specifically, the number and total energy of 
suprathermal electrons as well as the suprathermal electron tem- 
rature, akT/sub e/, are related to the experimental x-ray data. It 
is found that the suprathermal electron temperature is nearly inde- 
pendent of wavelength when the incident laser energy is constant. 


8724 (LA-UR—76-1843) Plasma experiments on the staged 
theta pinch, the im heating experiment, and scyllac feedback- 
sector experiment. Bartsch, R.R.; Buchenauer, C.J.; Cantrell, E.L. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-eng-36. 6p. (CONF-761012—14; IAEA-CN—35/E-10). Dep. 
NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

This paper summarizes results of the Los Alamos theta- 
pinch program in three areas of investigation. (1) In the Staged 
Theta Pinch results are reported on the effects of magnetic field 
amplitude and time history of plasma formation. (2) In the Implo- 
sion Heating Experiment density, internal-magnetic-field and 
neutron measurements yield a consistent picture of the implosion 
which agrees with kinetic computations and with a simple dynamic 
model of the ions and magnetic piston. (3) In the Scyllac Feed- 
back-Sector Experiment the | = 1, 0 equilibrium plasma parame- 
ters have been adjusted to accommodate the feedback stabilization 
system. With a uniform toroidal discharge tube the m = 1 instabili- 
ty is feedback-stabilized in the vertical direction, and confinement 
in the toroidal direction is extended by feedback control. We also 
report results with a helical discharge tube. 


8725 (LA-UR—76-1875) Current, temperature, and confine- 
ment time scaling in toroidal reversed-field pinch experiments ZT-I 
and ZT-S. Baker, D.A.; Burkhardt, L.C.; Di Marco, J.N.; 
Haberstich, A.; Hagenson, R.L.; Howell, R.B.; Karr, HJ.; 
Schofield, A.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-Eng-36. 10p. (CONF-761012—6; IAEA- 
CN—35/E-1). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The scaling properties of a toroidal reversed-field Z pinch 
have been investigated over a limited range by comparing two ex- 
periments having conducting walls and discharge tube minor 
diameters which differ by a factor of approximately 1.5. Both the 
confinement time of the plasma column and the electron tempera- 
ture were found to increase about a factor of two with the in- 
creased minor diameter. Both the poloidal field diffusion and the 
decay of the toroidal reversed-field were significantly reduced with 
the larger tube diameter. These results support the hypothesis that 
the loss of stability later in the discharge is caused by diffusion in- 
duced deterioration of initially faaseuite plasma-field profiles to 
MHD unstable ones. This conclusion has been verified by stability 
analysis of the magnetic field profiles. Fusion reactor calculations 
show that small reactors are conceptually possible assuming good 
containment can be achieved for current densities greater than or 
equal to 20 MA/m*. 


8726 (PPPL—1286) Kinetic processes in plasma heating by 
resonant mode conversion of Alfven wave. Hasegawa, A.; Chen, L. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Sep 1976. 
Contract E(11-1)-3073. Sip. Dep. NTIS $4.50. 

An externally app ied oscillating magnetic field (at a 
frequency near one MHz for typical Tokamak parameters) reso- 
nantly mode converts to the kinetic Alfven wave, the Alfven wave 
with the perpendicular wavelength comparable to the ion 

toradius. The kinetic Alfven wave, while it propagates into the 
higher density side of the plasma after the mode conversion, dis- 
Sipates due to both linear and nonlinear processes and heats the 
plasma. 
8727 Interaction of intense submillimeter radiation with 
Lax, B.; Cohn, D.R. (Massachusetts Inst. of Tech., Cam- 
bridge). IEEE Trans. Microwave Theory Tech.; MTT-22: No. 12, 
1049-1052(Dec 1974). 

Recent advances in the development of high power submil- 

limeter lasers have opened up new areas of investigation in the 
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study of laser plasma interactions. These areas include studies of 
laser-induced gas breakdown and plasma heating of cyclotron 
resonance, laser-induced breakdown effects in solids, and studies 
of laser-generated parametric instabilities in arc plasmas. In addi- 
tion, high power submillimeter lasers can be used for important 
diagnostic measurements in Tokamak plasmas. These measure- 
ments include the determination of ion temperature by Thomson 
scattering and the measurement of transverse thermal conductivity 
by resonant local heating. 


8728 (UCRL-Trans—11142) Accumulation and confinement 
of in electr traps. Pankrat’ev, Yu.A.; Naboka, 
V.A.; Vlovin, S.A.; Lavrent’ev, O.A.; Kalmykov, A.A. Translated 
from Vopr. At. Nauki Tekh., Ser., Fiz. Plazmy Probl. Upr. Ter- 
moyad., Reakts.; No. 1, 4-21(1975). 48p. Dep. NTIS $4.00. 

Detailed experimental investigations were made of the main 
physical processes accompanying the formation and confinement 
of plasma in electromagnetic traps; clarification of the reasons for 
limitations on the plasma density, lifetime, and temperature with 
the aim of future construction of high-efficiency systems for elec- 
tromagnetic plasma containment. Further improvement of methods 
for experimental investigation of plasma in electromagnetic traps is 
discussed. The plasma stability in such systems was studied. The 
work includes a review of the results obtained in 1967-1973 in in- 
vestigations within the framework of the controlled thermonuclear 
fusion program followed at the Khar’kov Physico-Technical In- 
stitute of AS UkrSSR. (MOW) 


8729 Theoretical confinement times in netic traps. 
Dolan, T.J.; Larsen, J.M.; Stansfield, B.L. (Quebec Univ., 
Varennes (Canada). Energy Research Centre). Can. J. Phys.; 53: 
No. 20, 2341-2347(15 Oct 1975). 

12 refs. 

An approximate theoy has been developed for the calcula- 
tion of particle confinement times in ‘electromagnetic traps’ 
(electrostatically plugged, minimum B plasma _ confinement 
devices). Thermalization losses and cross field diffusion losses are 
taken into account. Results are presented for characteristic 
machines, corresponding roughly to present experiments, the next 
generation of electromagnetic traps, and a fusion reactor. 


8730 Heating rate for a beat frequency laser heated plasma. 
Capjack, C.E.; James, C.R. (Alberta Univ., Edmonton (Canada). 
Dept. of Electrical Engineering). Can. J. Phys.; 53: No. 23, 2606- 
2610(1 Dec 1975). 

6 refs. 

The heating of magnetized plasmas through the utilization 
of a beat frequency harmonic which is excited at a frequency near 
to that of a Langmuir mode in the plasma is examined. Heating 
rates are obtained for plasmas with temperatures in the range | eV 
to 10,000 eV. In addition, the effects of the plasma density and the 
mixing angle of the laser beams on the heating rate will be ex- 
amined. 


8731 _ On the injection of a cold relativistic electron beam into 
a cold plasma. Jagher, P.C. de; Jurgens, B.; Hopman, H.J. 
(Stichting voor Fundamenteel Onderzoek der Materie, Amsterdam 
(Netherlands). Instituut voor Atoom en Molecuulfysica). Phys. 
Lett., A; 56: No. 5, 382-384(19 + 1976). 

In a one-dimensional model the initial phase of the injection 
of a relativistic electron beam into a plasma is studied, both 
analytically and computationally. It is found that in a time of a few 
beam plasma periods the beam obtains a ‘temperature’ which is 
much higher than expected from the analytic treatment. 


8732 Short-wave tive instability on trapped electrons. 
Mikhailovskii, A.B. JETP Lett. (USSR) (Engl. Transl.); 23: No. 8, 
394-396(20 Apr 1976). 

It is shown theoretically that a dissipative instability due to 
the trapped electrons can develop in a plasma contained in a 
tokamak at wavelengths that are small in comparison with the Lar- 
mor radius of the ions. The development of this instability calls for 
the presence of an electron-temperature gradient larger than the 
density gradient. (AIP) 


8733 (ERDA-tr—191) Superfast heating of dense plasma in 
linear theta-pinch. Burtsev, V.A.; Litunovskii, V.N.; Lublin, B.V.; 
Makeev, G.M.; Ovsyannikov, V.A.; —— V.F.; Smirnov, 
V.G.; Fedyakova, V.P. 22 Jul 1976. T ation by D. Edsall of 
Russian preprint K-0290. 23p. Dep. NTIS $3.50. 

The results of preliminary studies of the heating of dense 
plasma in a fast theta-pinch which are presented are of a quantita- 
tive nature. The experiments descri were performed first with 
the aim of determining the essential feasibility of engineering deci- 
sions applied in the installation described above for obtaining fast 
rising magnetic fields, and their promise from the point of view of 
creating the conditions necessary for heating dense plasma in 
strong fields. 
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8734 Auxiliary heating of a 6-pinch plasma by radial mes” 
netoacoustic waves. Jacobson, A.R.; Buchenauer, C.J.; 
Downing, J.N.; Thomas, K.S. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Phys. 
Rev. Lett.; 37: No. 14, 897-899(4 Oct 1976). 

Auxiliary waa of a linear 6-pinch plasma column by an 
externally driven radial magnetoacoustic oscillation has been ex- 
— investigated. The axial field of the @ pinch was modu- 

in time at the frequency of the plasma’s fundamental radial 
magnetoacoustic oscillation. The dissipation in the plasma column 
was sufficient to transfer into the plasma at least of the energy 
Arr} in the auxiliary capacitor bank used to drive the oscillation. 
( 


8735 Measurements of alpha particles and protons in laser- 
driven fusion studies. Goforth, R.R.; Mayer, F.J.; Brysk, H.; Cover, 
R.A. (KMS Fusion, Incorporated, Ann Arbor, Michigan 48106). J. 
Appl. Phys.; 47: No. 11, 4850-4853(Nov 1976). 

A time-of-flight detector employing magnetic deflection was 
used to measure a@ particles and protons from fusion reactions 
generated by laser implosion of microshells containing a mixture of 
deuterium and tritium gases. The density-radius product of the im- 
ploded microshell and the ion temperature of the thermonuclear 
fuel are estimated from the measurements. (AIP) 


8736 Application of magnetic pinch force to arc plasma 
processes. Bhattacharyya, D.; Gauvin, W.H. (Atomic Energy of 
Canada Ltd., Glace Bay, Nova Scotia, Canada, BIA 5V8). J. Appl. 
Phys.; 47: No. 11, 4863-4866(Nov 1976). 

An investigation is carried out to estimate the importance of 
magnetic pinch force in arc plasma devices for heterogeneous 
processing. This magnetic force is quite appreciable in dc arc 
devices. A theoretical analysis is presented for its evaluation as a 
function of the operating parameters. Examples are given for three 
such cases. Estimated values of pinch force, MHD streaming 
velocity, mass flow rate, circulation, required generator power, and 
other related values are presented. The magnetic pinch force has a 
small effect over the entire volume of plasma but it is significant 
near the arc root (theoretically, near any constriction) and may be 
advantageously used in directing solid reagents along the mag- 
netohydrodynamic lines of force into the bulk of the arc, with the 
help of an external flow. (AIP) 


8737 Effect of pressure on the localized mag- 
netohydrodynamic in modes in an axisymmetric torus. 
Connor, J.W.; Hastie, R.J. (Culham Laboratory (Euratom/United 
Kingdom Atomic Energy Association), Abingdon, Oxon, OX14 
3DB, United Kingdom). Phys. Fluids; 19: No. 11, 1727-1732(Nov 
1976). 

The familiar q>1 criterion (where q is the safety factor) for 
the stability of tokamak equilibria against localized interchanges, 
was derived for an isotropic pressure toroidal plasma. The present 
importance of neutral injection techniques and also the evidence 
of significant numbers of runaway electrons in some experiments 
both lead to an interest in plasmas with anisotropic pressure. The 
stability criterion appropriate to such a plasma in a general axisym- 
metric toroidal geometry is developed basing the analysis on the 
kinetic energy principle. The general result is applied to a discus- 
sion of perpendicular and parallel neutral injection in a large 
—_ ratio torus and also to the effect of runaway electrons. 
(AIP) 


8738 Critical surface bubbles and corrugations and their im- 

to laser fusion. Estabrook, K. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). Phys. Fluids; 19: No. 11, 1733-1739(Nov 1976). 

Bubbles are concentrations of electromagnetic energy in the 
region of the critical density that force the plasma out to form a 
cavity. Since the critical density surface becomes cratered, absorp- 
tion may be greater than for a smooth surface. A larger area is 
available for ion and the reflected light has a large proba- 
bility of restriking the critical density. The distance between bub- 
bles is several ——— and consequently, they may encou 
Rayleigh—Taylor i ilities. Two different kinds of two-dimen- 
sional simulation models are used to study the cases of light 
polarization in and out of the plane of incidence. With the electric 
field in the simulation plane, corrugations appear in the critical 
surface. Resonant absorption can occur on these angular surfaces 
even with the pump light perpendicularly incident. Since the 
problem is inherently three-dimensional and kinetic, the limitations 
of the models are described. The threshold, magnetic field genera- 
tion, and possible experimental evidence for bubbles are discussed. 
Also, the competition between sidescatter and self- focusing in an 
entirely underdense plasma is studied, and it is found that 
— tter dominates for polarization out of the simulation plane. 
(AIP) 
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8739 Mechanism generating turbulence in weakly collisional 
volume created Escande, D.F.; Schmitt, J.P.M. 
(Laboratoire de Physique des Milieux lonises, Groupe de 
Recherche du Centre National de la Recherche Scientifique, Ecole 
Pol hnique, 91120 Palaiseau, France). Phys. Fluids; 19: No. 11, 
1757-1763(Nov 1976). 

The problem of the stability of a plasma created by volume 
ionization is considered in the low collisional range. A mechanism 
where the trapping of light slow particles in the plasma by the 
sheaths drives the plasma unstable is investigated. The problem is 
simulated by a one-dimensional continuum numerical code. The 
instability is observed, and the <> mechanism is demon- 
strated to be responsible for it. resulting turbulence ran- 
domizes the light particle velocities. Collisions and a current driven 
into the plasma are shown to have stabilizing effects. (AIP) 


8740 Observation of magnetic islands in the FM-1 . 
Davis, S.L.; Hawryluk, R.J.; Schmidt, J.A. (Princeton University, 
Plasma Physics Laboratory, Princeton, New Jersey 08540). Phys. 
Fluids; 19: No. 11, 1805-1809(Nov 1976). 

Time independent spatially periodic variations in the density 
and floating potential have been observed in the FM-1 spherator. 
On the exterior of the plasma An/n and Aphi/phi are found to be 
as much as 0.3. Experimental evidence indicates these variations 
are due to magnetic islands created by small field errors produced 
by the levitated ring. Calculations of the expected island size agree 
well with observations. (AIP) 


8741 Particle motion and diffusion in geometric mirrors. 
Schulz, M. (Space Sciences Laboratory, The Aerospace Corpora- 
tion, El Segundo, California 90245). Phys. Fluids; 19: No. 11, 
1835-1836(Nov 1976). 

Expressions are derived for the full bounce period and 
second adiabatic invariant of a charged particle trapped in a 
geometric mirror (which confines plasma by means of a magnetic 
surface layer). Field-free regions of double-conical and ellipsoidal 
shape are treated explicitly as special cases. (AiP) 


8742 High-beta, three-dimensional mirror equilibria. Kadish, 
A. (U.S. Energy Research and Development Administration, 
Washington, D.C. 20545). Phys. Fluids; 19: No. 11, 1837- 
1838(Nov 1976). 

Curvature-free minimum-B mirror geometries are con- 
structed. The macroscopic pressure balance equations are solved 
for plasmas with two-pressure stress tensors subject to the condi- 
tion that the plasma pressure vanish on a prescribed bounding sur- 
face. It is shown that the resulting configurations are stable. (AIP) 


8743 Similarity transformation for explosions in two-com- 
ponent plasmas with thermal energy and heat-flux relaxation. Choi, 
S.H.; Wilhelm, H.E. (Department of Electrical Engineering, 
Colorado State University, Fort Collins, Colorado 80523). Phys. 
Rev., A; 14: No. 5, 1825-1834(Nov 1976). 

The nonlinear partial differential equations describing plane, 
cylindrical, and spherical explosions in a fully ionized electron-ion 
plasma with heat-flux relaxation and thermal relaxation are 
reduced to ordinary differential equations by means of novel 
similarity transformations. The resulting ordinary boundary-value 
problem for the plasma explosion, with the strong shock conditions 
as boundary values at the moving shock front, is formulated 
mathematically. The scaling laws for the plasma fields are 
presented which show how the plasma properties change with time 
during the course of the explosion. The importance of electron and 
ion heat-flux relaxation, which enhances the concentration of ther- 
mal energy behind the shock front, is stressed for the understand- 
ing of the shock-heating mechanism in fast processes. It is con- 
cluded that heat-flux relaxation is an important process for short- 
time plasma explosions, which determines the ey of the 
electron and ion temperature fields at the shock front. (AIP) 


8744 Diode compression of an intense relativistic electron 
beam. Read, M.E.; Nation, J.A. (Laboratory of Plasma Studies and 
School of Electrical Engineering, Cornell University, Ithaca, New 
York 14853). J. Appl. Phys.; 47: No. 12, 5236-5241(Dec 1976). 

Experiments are reported on the compression of an intense 
relativistic electron beam. The compression is aided by an exter- 
nally driven current flow along the axis of the diode. It is found 
that the compressions achieved with the externally driven axial 
“'wire’’ current are limited by the magnitude of the externally 
driven current and are substantially less than those obtained from 
= of an e-beam from a low-impedance generator. 
(AIP) 


8745 Measurement of the effective mean free paths of primary 
electrons in a multidipole device. Leung, K.N.; Kribel, R.E.; Taylor, 
G.R. (Physics Department, Madison College, Harrisonburg, Vir- 
ginia 22861). J. Appl. Phys.; 47: No. 12, 5245-5247(Dec 1976). 
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The effective mean free path of the sage ionizing elec- 
trons in a multidipole device is measured by simply inserting a 
negatively biased electrode into the plasma. (AIP) 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 7843, 8727, 8792 


8746 (EUR-CEA-FC—797) X ray spectrographs high 

for extended sources. Even-Zohar, M. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Groupe de Recherches sur la Fusion Con- 
trolee; CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). =. de —— du Plasma et de la Fusion Con- 
trolee). Nov 1975. 35p. INIS. 

It is shown that cut and bent crystal spectrographs for the 
region 0.1-3A are specially appropriate for extended radiation 
sources in order to achieve high resolution. The prospects for valu- 
able experimental and theoretical yield for the TER are very good 
in the light of recent theoretical developments for satellite lines. 
Calculations are made for the desired dimensions of the crystals 
and the spectrographs requiring a resolution of 10*. 


8747 (LA—6245-PR, pp 93-99) Laser and target diagnostics 
development. Jul 1976. 
Program. 


In Laser Fusion 
1—December 31, 1975. 

The tiny volume and brief duration involved in the laser-fu- 
sion process create needs for new diagnostic techniques having 
spatial and temporal resolutions in the submicrometer and 1- to 
100-ps regime, respectively. These needs are being met with a 
vigorous program of diagnostics in such areas as laser calorimetry, 
charged-particle and neutron detection, x-ray spectrometry, and 
subnanosecond streak-camera development. 


8748 (UCRL—77746) Direct readout devices for streak 
cameras. Cheng, J.C.; Thomas, S.W.; Storm, E.K.; McLertan, 
W.R.; Tripp, G.R.; Coleman, L.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Aug 1976. Contract W- 
7405-ENG-48. 7p. (CONF-760828—11). Dep. NTIS $3.50. 

From 12. international congress on high speed photography; 
Toronto, Canada (1 Aug 1976). 

Two techniques are used to obtain a direct readout of an ul- 
trafast streak camera. The first method uses a linear solid state 
Reticon diode array and the second technique entails the use of a 
SEC vidicon camera. Both methods use fiber optics to couple the 
light from the output of the streak camera to the sensor. In addi- 
tion, the SEC vidicon is interfaced to a PDP 11/40 graphics com- 
age system for direct data processing. For both systems, data will 

presented as to (1) dynamic range, (2) spatial resolution, (3) 


Progress report, July 


linearity, (4) signal processing a and (5) problems and 


modifications of the devices including mechanical mounting 
procedure for attaching fiber optics directly to the array chip. 


8749 In at 337 um on a Tokamak plasma. 
Brossier, P.; Blanken, R.A. (Massachusetts Inst. of Tech., Cam- 
bridge). IEEE Trans. Microwave Theory Tech.; MTT-22: No. 12, 
1053-1056(Dec 1974). 

The Alcator electron density (10'° < n/sub e/ < 10" cm=*) 
has been measured with a 337-~4m Mach—Zender interferometer. 
A detailed description of the interferometer is given. Results are 
discussed and compared with microwave interferometry data. 


8750 T to measure submillimeter Tokamak 
synchrotron Blanken, R.A.; Brossier, P.; Komm, 
D.S. (Massachusetts Inst. of Tech., Cambridge). JEEE Trans. 
Microwave Theory Tech.; MTT-22: No. 12, 1057-1060(Dec 1974). 

A wire-mesh Fabry-Perot interferometer with millisecond 

response time has been constructed. The application of this instru- 
ment to a? the millimeter and submillimeter synchrotron radia- 
tion emitt by magnetically confined Tokamak plasma is 
discussed. 
8751 (ERDA-tr—173) Submillimeter interferometers for 
plasma diagnostics. Berezhnyi, V.L.; Kononenko, V.I. (AN Ukrain- 
po bag Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. Translation 
by T.W. Appich Jr. of KHFTI—75-2. 13p. Dep. NTIS $3.50. 

The interferometers for measuring electron concentration in 
the range from 10" to 10'* cm~ at plasma devices have been con- 
structed following schemes by Mach-Rozhdestvenskij, Michelson 

that of a three-mirror interferometer with a submillimeter 
HCN laser (lambda = 337) as a radiation source. The results of 
studying the interferometer performance while measuring plasma 
density of the electrodeless inductive discharge under laboratory 
conditions are presented. It is shown that for the total embracing 
of the measured density range 10"5-10'* it is necessary that the 
temperature of plasma electrons with density larger than 10° cm=* 
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should exceed 10 eV. Besides measuring density these interferome- 
ters can be used to determine the collision frequency and electron 
temperature from 0.1 to 10 eV. A comparative evaluation of the 
three-mirror interferometer fast operation has been carried out. 


8752 In tion of a metically stabilized helium arc. 
Potocnik, V.; Meyer, J. (British Columbia Univ., Vancouver 
(Canada). Dept. of Physics). Can. J. Phys.; 53: No. 22, 2485- 
2490(15 Nov 1975). 
16 refs. 
For verifying some theoretical predictions of light scattering 
from magnetized plasmas, a stable pulsed helium arc discharge in a 
magnetic field up to 5 teslas has been built. The arc has been in- 
vestigated at filling pressures of 2 to 5 Torr and plasma currents 
between | and 5 kA. Plasma parameters were measured at a mag- 
netic field of 4 teslas and a pressure of 3 Torr. At these values of 
the magnetic field and the filling pressure the arc is steady, ap- 
roximately cylindrically symmetric up to a plasma current of 2.8 
A. Time dependence and radial distribution of the electron densi- 
ty and temperature have been determined from spectroscopic mea- 
surements, laser interferometry, and laser scattering. The latter two 
techniques were used successfully for the first time on a magneti- 
cally stabilized arc to measure the electron density and tempera- 
ture in the hot core of the arc. The axial electron density is 1.2 x 
10'* cm and is approximately constant over the arc cross section 
in the high temperature region as predicted by theory. The axial 
temperature is 145,000 K. Thus the arc design and the plasma pro- 
perties are suitable for scattering experiments. 


8753 Thin-film detector system for laser-fusion studies. Tan, 
T.H.; Williams, A.H.; McCall, G.H. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nucl. Instrum. Methods; 131: No. 3, 425-429(28 
Dec 1975). 

A nonmagnetic detector system utilizing time-of-flight 
technique has been developed to detect a-particles and protons 
produced from laser-fusion processes. This detector is also capable 
of detecting high energy ions in the hundred keV region. A thin- 
film plastic scintillator is used to sense the presence of the charged 
particles and an efficient off-axis parabolic reflector is employed to 
collect light into the photo-cathode of a fast photo-multiplier tube. 
With the appropriate amount of filtering this device also functions 
as a very useful X-ray monitor. 


8754 (ERDA-tr—174) First measurements of plasma parame- 
ters on the Tokamak-10 apparatus. Berlizov, A.B.; Vasin, N.L.,; 
Vinogradov, V.P. Translated by T. Smitty from Zh. Eksp. Teor. 
Fiz., Pis'ma Red.; 23: No. 9, 502-505( 1976). 8p. Dep. NTIS $3.50. 

The experiments were conducted on hydrogen and deuteri- 
um. The electronic discharge parameters were measured: the cur- 
rent, voltage, and the displacements of the center of the plasma 
pinch in relationship to the center of the copper housing. The elec- 
tron density was measured with a microwave interferometer on 
wavelen; 2.3 and 0.9 mm. The electron temperature was mea- 
sured with laser light. (MOW) 


8755 Plasma-scanned Michelson interferometry. Bartlett, 
D.V.; Hewitt, R.G.L.; Robinson, L.C.; Tait, G.D. (Sydney Univ. 
(Australia). School of Physics). Phys. Lett., A; 56: No. 4, 291- 
292(5 Apr 1976). 

By inversion of an interference pattern produced by a 
decaying plasma in one arm of a Michelson interferometer the 
spectrum of the input radiation to the interferometer is obtained. 
Short response time and high resolution are demonstrated. 


8756 Anomalies in scattered spectra of a hydrogen arc plasma 
irradiated by a continuous ion laser. Doebele, H.F.; Hirsch, 
K. (Stuttgart Univ. (TH) (F.R. Germany). Inst. fuer 
Plasmaforschung). Phys. Lett., A; 56: No. 4, 282-284(5 Apr 1976). 

Results of scattering diagnostics on a magnetically stabilized 
arc with a CW argon ion laser are presented. For certain parame- 
ters of the experiment the scattered spectrum deviates con- 
siderably from the expected profile. 


8757 Use of to measure ion flux in a weakly mag- 
netized plasma. Rudmin, J.W. os of Wisconsin, Depart- 
ment of Physics, Madison, Wisconsin 53706). J. Appl. Phys.; 47: 
No. 11, 4833-4838(Nov 1976). 

Experimental investigations undertaken to examine the con- 
stancy of plasma density along magnetic field lines in a toroidal 
multipole field led to the following conclusions: The I-V curves of 
Langmuir probes differ in regions of strong and weak magnetic 
fields. In — of weak magnetic field, a Langmuir probe must 
be thoroughly cleaned for ion current to saturate, and even the 
clean probe saturates poorly both theoretically and experimentally, 
thus introducing ambiguity into the determination of ion flux. A 
new type of probe was developed for the measurement of ion flux, 
which is simple to construct and to use. This probe appears to 
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measure ion flux reliably and py ny om and confirmed the 
constancy of a density along field lines in a levitated toroidal 
multipole. (AIP) 


8758 Measurement of hydrogen n-a-line Stark profiles in a 
turbulent plasma. Nee, T.A.; Griem, H.R. (Department of Physi 
and ——, University of Maryland, College Park, Mary 
20742). Phys. Rev., A; 14: No. 5, 1853-1868(Nov 1976). 

Two hydrogen n-a transitions, n = 13 yields 12 at A88.7 wm 
and n = 12 yields 11 at 469.0 um, were observed in a -diame- 
ter @ discharge at electron densities between 10" and 3 x 10" 
cm-*. Line profiles were measured with a Czerny-Turner infrared 
monochromator and a Ge:Ga photodetector at liquid-helium tem- 
perature. Both n-a lines exhibit strong and symmetric satellite fea- 
tures, with intensities comparable to their parent lines and dis- 
placements close to the electron plasma frequency w/sub p/. These 
satellites can be interpreted in terms plasmon-atom collisions if 
long-wavelength fluctuations in this turbulent plasma are enhanced 
by a factor of approximately r-than 10° above the thermal 
level at T/sub e/ = 0.7 eV. As an independent estimate for the 
level of turbulence, the continuum emission in the i cor- 
responding to w/sub p/ and 2w/sub p/ was measured, found to 
be well above the level expected for a thermal plasma. Comparison 
with fluid theory, after radiative transfer corrections, shows 
satisfactory consistency with the n-a satellite diagnostics. (AIP) 


8759 Bragg cell heterodyne interferometry of fast plasma 
events. Kristal, R.; Peterson, R.W. (Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 47: No. 
11, 1357-1359(Nov 1976). 

Plasma interferometry using the fringe shift technique has 
been extended to the 100-MHz range by the use of Bragg diffrac- 
tion in a lead molybdate acousto-optic cell. The cell splits a 633- 
nm laser beam into zero and first-order beams, which are 
separated in frequency by 80 MHz. These beams are used in the 
scene and reference arms of a modified Michelson interferometer 
and are then recombined on a silicon photodetector. Phase 
changes are deduced from the variations in time separation of con- 
secutive peaks in the beat signal. The technique has been used to 
make electron density measurements in a 1-m-long, shock heated 
theta pinch with 6-nsec time resolution. Density variations during 
the implosion produce a total — shift of nearly 1 fringe in 150 
nsec. Phase noise in vacuum shots (without plasma) is 1/40 fringe 
rms; the peak-to-peak noise is 1/10 fringe, thus co nding to a 
maximum area density (fn dl) uncertainty of 2 x 10"* cm~. (AIP) 


PLASMA KINETICS - GENERAL 


87360 (EUR-CEA-FC—785-TR) Supra-thermal x rays in TM- 

3 Tokomak. Alikaiev, V.V.; Bobrovski, G.A.; Razumova, K.A. 

(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 

SSSR, Moscow. Inst. Atomnoj Ehnergii). Aug 1975. 18p. (In 

French). INIS. 

- Translated from the Russian report IEA--2506, Moscow, 
75. 

From a study of Bremsstrahlung emitted between 2.5 and 
300keV by a beam of runaway electrons inside the plasma it was 
possible to estimate the quantity of runaway electrons, the propor- 
tion of toroidal current they transport and the quantity of impuri- 
ties in the plasma. The measurement was calibrated by adding a 
known amount of krypton to the hydrogen. 


8761 (EUR-CEA-FC—796) Space and time resolved study of 
ye ma in TFR plasmas. (Association Euratom-CEA, Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe 
de Recherches sur la Fusion Controlee; CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). . de Physique 
du Plasma et de la Fusion Controlee). Nov 1975. 15p. INIS. 
Space and time resolved profiles of impurity ions in TFR 
| have been used in order to deduce diffusion velocities. 
ions, present in a peripheral plasma shell, have inwards diffu- 
sion velocities of ximately 2x10%cm/sec, in agreement with 
theoretical values. Mo** ions, characteristic of the central hot 
ore have inwards diffusion velocities of approximately 10 
cm/sec. 


8762 Quantum mechanical calculations for the electron impact 
and shift of some lines of neutral helium in a hot 
Bassalo, J.M. (Para Univ., Belem (Brazil). Departamento 
de Fisica); Cattoni, M. (Sao Paulo Univ. (Brazil). Instituto de 
——, J. Phys.; 53: No. 20, 2285-2288(15 Oct 1975). 
refs. 

In this we apply the quantum mechanical formalism 
developed by and Cattani to calculate the broadening and 
shift produced by electronic collisions of some lines (5876, 5048, 
5015, 4713, 3964, and 3889 A) of neutral helium in a plasma. The 
effect of the ions are also taken into account. Our theoretical pre- 
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dictions are compared with the experimental results of Boetticher 
et al. and with the semiclassical estimates of Griem et al. 


8763 Ion-ion collisions and element effects in the 
boundary region of a surrounded by neutral Bonnevier, 
B. (Ri Institute of Tech , Stockholm, S mn). Astrophys. 
Space Sci.; 40: No. 1, 231-240(Mar 1976). 

In the boundary region between a plasma and neutral gas, 
the temperature is low (some thousand de; ). Then the Cou: 
lomb cross-section is large compared with other collision cross-sec- 
tions. The influence of ion-ion collisions in the bou region is 
discussed. In particular a simple formula is derived for separa- 
tion between different kinds of constituents. This separation de- 
pends on different collision cross-sections for diffusion and seems 
to be ially large when resonant charge exchange collisions are 
involved. These diffusive processes of importance in impermeable 
plasmas are also compared with separation processes due to a dif- 
ference in ionization potential, which is known to occur in permea- 
ble plasmas. Different iso’ have the same ionization potential 
and the same charge exchange cross-sections. The separation 
paruee described above are, therefore, likely to give element, 

ut not isotope, separation. 


8764 Plasma m and the of fluid codes. 
Manheimer, W.M.; Lampe, M.; Clark, R.W.; Liewer, P.C.; Chu, 
K.R. (Naval Research Laboratory, Washington, D. C. 20375). 
Phys. Fluids; 19: No. 11, 1788-1795(Nov 1976). 

For plasmas in the collisionless regime, the absence of bulk 
viscosity permits multistreaming; if this occurs, fluid codes, which 
by definition prohibit multistreaming, give unphysical results. It is 
shown that a fluid code, using an energy propagation equation, will 
conserve energy, but nevertheless can give totally incorrect results 
if multistreaming occurs. If a temperature propagation equation is 
used instead, the system continuously loses. energy when multis- 
treaming occurs. This energy nonconservation, which is completely 
independent of cell size and time step, can be used as an internal 
test for multistreaming, requiring no data outside the fluid code it- 
self. (AIP) 


PLASMA KINETICS - EXPERIMENTAL 


8765 (EUR-CEA-FC—786) Some E.U.V. spectra from laser 
produced of heavy elements. Even-Zohar, M. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Groupe de Recherches sur la Fusion Con- 
trolee; CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). — de a du Plasma et de la Fusion Con- 
trolee). Sep 1975. 41p. INIS. 

The spectra of Al, Mo, Ag, In, Sn, Cs, Ba, La, Ce, Ta and 
W produced by a Nd doped glass laser (energy about 15J, power 
near 5.10°W) were photmgenghed in the region 20-240A utilizing a 
3 m grazing incidence spectrograph. The continuum behavior is 
described. New identifications of Al XI, Mo XVII, Mo XVIII, Ag 
XII, Ag XVIII, Ag XIX, Ag XX, Ag XXI, In XIV, In XXI, In XXII, 
In XXIII, Sn XV, Sn XX, Sn XXI, Sn XXII, Sn XXIV, Cs VIII, Cs 
IX, Cs X, Cs XXVII, Ba IX, Ba X, Ba XI, La X, La XI, La XII and 
W VII are given. Lists of measured lines of Mo, Ag, Cs, Ba, La, 
and W are given. The spectra appear as absorption and emission 
lines where the transition from absorption to emission occurs in 
the same element for ions with ionization potential of 200 to 
350eV. Absorption and emission spectra from the same ion of the 
same plasma are observed. 


8766 Fusion reactor first wall cooling for very high energy 
fluxes. Hoffman, M.A.; Werner, R.W.; Roose, T.R.; Carlson, G.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Nucl. Eng. Des.; 36: No. 1, 37-46(Jan 1976). 

A study has been made of the feasibility of a protective 
first-wall shield between the plasma and the containment vessel for 
early experimental controlled thermonuclear fusion machines. The 
proposed first-wall shield is a water cooled array of thin-walled 
tubes designed to take very high local energy fluxes originating 
from the neutral beam injectors. Detailed computer calculations 
reveal that heat flux capabilities of 3300 W/cm? are possible with 
first-wall shield sections made up of tubes Im long of Ta-10W 
alloy (with tubes of 10 mm i.d. and tube wall thickness of 0.5 mm) 
with a structural safety factor of about four. Required pumping 
powers on the order of 1 MW/m? of first-wall area exposed to 
these high energy fluxes are predicted for flow in the non-boiling 
regime. If operation in the subcooled nucleate boiling regime can 
be achieved without oscillations or instabilities, the required pump- 
ing power is shown to decrease by about an order of magnitude. 

Experiments on the distribution of a rotating 

plasma. Bergstroem, J.; Hellsten, T. (Royal Institute of Technolo- 

, Stockholm, Sweden). Nucl. Instrum. Methods; 133: No. 2, 347- 
$3 1 Mar 1976). 
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Experiments on rotating plasmas are usually limited by the 
critical velocity phenomenon. This report describes some investiga- 
tions of the velocity distribution at the end insulators of a rotating 
plasma device. The following experimental results have been ob- 
tained. 1) The velocity distribution of the plasma has been calcu- 
lated from data obtained by means of electric potential measure- 
ments at the end insulators. 2) The existence of the critical 
velocity phenomenon earlier postulated by Alfven is confirmed. It 
is further proved that this phenomenon is localized to the partially 
ionized surface ag at the end insulators. 3) Efforts have been 
made to exceed the critical velocity limit by introducing a set of 
concentric rings at the end insulators. So far these measurements 
have not been successful, but they have still provided new informa- 
tion about the critical velocity mechanism. 4) There exist 
azimuthal spoke-shaped inhomogeneities in the surface layers of 
the end insulators, rotating at the same velocity as the main plasma 
body. 


PLASMA KINETICS - THEORETICAL 


8768 (LA-UR—76-1881) Kinetic behavior of high beta 

Freidberg, J.P.; Gerwin, R.A.; Hewett, D.W.; Lewis, H.R.; 
Nielson, C.W.; Sgro, A.G.; Turner, L.; Winske, D. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 
9p. (CONF-761012—12). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The — of the kinetic behavior of high beta plasma has 
centered around two main problem areas. The first of these is the 
investigation of anomalous transport during the fast implosion 
phase and slow post-implosion phase of high beta pinches. The 
second concerns the calculation of finite ion gyroradius effects on 
unstable MHD modes in diffuse high beta pinches. The results of 
these studies are summarized below. 


8769 (LA-UR—76-1882) Analytic and numerical studies of 
Scyllac equilibrium. Barnes, D.C.; Brackbill, J.U.; Dagazian, R.Y.; 
Freidberg, J.P.; Schneider, W.; Betancourt, O.; Garabedian, P. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-Eng-36. i0p. (CONF-761012—i3; IAEA-CN—35/E-11). 
Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The results of both numerical and analytic studies of the 
Scyllac equilibria are presented. Analytic expansions are used to 
derive equilibrium equations appropriate to noncircular cross sec- 
tions, and compute the stellarator fields which produce toroidal 
force balance. Numenical algorithms are used to solve both the 
equilibrium equations and the full system of dynamical equations 
in three dimensions. Numerical equilibria are found for both | = 
1,0 and = 1,2 systems. It is found that the stellarator fields which 
 segp so equilibria in the | = 1.0 system are larger for diffuse than 
or sharp boundary plasma profiles, and that the stability of the 
equilibria depends strongly on the harmonic content of the stel- 
larator fields. 


8770 (ORNL/TM—5487) FIFPC, a fast ion Fokker—Planck 
code. Fowler, R.H.; Callen, J.D.; Rome, J.A.; Smith, J. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
105p. Dep. NTIS $5.50. 

A computer code is described which solves the 
Fokker—Planck equation for the velocity space distribution of fast 
ions injected into a tokamak plasma. The numerical techniques are 
described and use of the code is outlined. The program is written 
in FORTRAN IV and is modularized in order to provide greater 
flexibility to the user. A program listing is provided and the results 
of sample cases are presented. 


8771 Plasma diffusion in the tornado device. Kozyrev, A.N.; 
Peregud, B.P. (Academy of Sciences, Leningrad). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 19: No. 4, 468-474(Oct 1974). 

results of a numerical calculation of classical diffusion 
of a fully ionized plasma in an axisymmetric model of the Tornado 
trap are reported and discussed. Comparison of the calculated 
results with experiment shows that the actual plasma decay is 
governed by classical or pseudoclassical diffusion. The assumption 
of a classical diffusion mechanism leads to a satisfactory descrip- 
tion of the plasma lifetime as a function of the particle density, the 
—_ —_— the current, and the ratio of the helix currents, 
m. 7 refs. 


8772 Diffusion of heavy impurities in a dense, wall-confined 
. Vekshtein, G.E.; Ryutov, D.D.; Chebotaev, P.Z. (Inst. of 
uclear Physics, Novosibirsk, USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 3, 220-222(1975). 
Translated from Fiz. Plazmy; 1: No. 3, 401-405(1975). 
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The theoretical analysis considers a single species of impuri- 
ty ions with a specified charge. The mass of t ions is assumed 
to be much larger than the mass of the heavy ions. Radial profiles 
of the plasma velocity, density, and temperature for the case of 
heating by a yg relativistic beam are given. Impurity ef- 
fects are shown. (MOW) 


8773 Adiabatic relaxation to ID MHD pressure equilibrium. 
EQUIL: a Fortran module and test program. Roberts, K.V.; 
Christiansen, J.P. (UKAEA Research Group, Abingdon. Culham 
Lab.); Long, J.W. (Oxford i green Headington, UK). Comput. 
Phys. Commun.; 10: No. 5, 264-281(Nov 1975). 

A numerical method is described by which a 1D MHD non- 
linear lagrangian system may be relaxed adiabatically to pressure 
equilibrium by an iterative process. The method is appropriate for 
problems involving a slow passage through a sequence of quasi- 
equilibrium states, and although described here in the context of 
the cylindrical plasma pinch it should be equally appropriate in 
other contexts, e.g. stellar evolution. The rate of convergence of 
the iterations can be given a simple physical interpretation and is 
very rapid: it corresponds to squaring the residual error at every 
iteration step. Results of numerical tests in double precision are 
given. Program EQUIL described in this paper represents one 
module of a larger plasma equilibrium and diffusion code 
ATHENE | which will be published in full elsewhere. As a demon- 
stration of programe construction and documentation methods, the 
module has been developed and tested using an on-line utility, and 
a listing of the code is given together with a discussion of the pro- 
gramming techniques that have been found useful. The Fortran 
listing is reproduced in parallel with a version of the code in ordi- 
nary mathematical notation which is easier to follow. It is believed 
that this documentation technique could have many applications. 


8774 Numerical simulation of plasma dynamics in an alternat- 
ing electric field. Anisimov, S.I.; Ivanov, M.F. (Inst. of Theoretical 
Physics, Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 20: No. 11, 
758-759(Nov 1975). 

Translated from Dokl. Akad. Nauk SSSR; 225: No. 1-3, 
280-283(Nov 1975). 

Some results are described for a simulation of a one-dimen- 
sional two-component plasma in a strong alternating electric field. 
Anomalous high-frequency resistance is studied along with soliton 
formation in resonant pumping. (MOW) 


8775 (UCRL-Trans—11164) Fluctuations in plasma and 
statistical description of plasma. Sitenko, A.G. (AN Ukrainskoj 
SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1976. Translation of 
ITF—76-11R. (CONF-741024—6). 26p. Dep. NTIS $4.00. 

From 2. international conference on plasma theory; Kiev, 
USSR (28 Oct 1974). 

The work is devoted to an exposition of the theory of 
statistical and electrodynamic properties of plasma. The examina- 
tion is based on a generalization of the fluctuation-dissipative rela- 
tionship for nonlinear media. It is shown that nonlinear plasma 
susceptibilities are expressed in terms of correlation functions of 
various orders for current-density fluctuations when the interac- 
tions between icles are neglected. Therefore, specification of a 
set of such correlation functions determines in full the linear and 
nonlinear electrodynamic properties of plasma. With the aid of the 
method of multitime successive approximations a system of equa- 
tions is obtained which describes the dynamic nonlinear processes 
in plasma. Fluctuations in nonequilibrium plasma are examined 
with an allowance for nonlinear wave interaction. 


8776 A floating electrostatic sheath in a thermally produced 
plasma. Phelps, A.D.R. (Oxford Univ. (UK). Dept. of Engineering 
Science); Allen, J.E. Proc. R. Soc. (London), Ser. A; : No. 
1653, 221-233(24 Feb 1976). 

Measurements are reported of the plasma density in a highly 
ionized, thermally produced plasma. A floating electrostatic sheath 
theory is presented, which predicts that the plasma density is 
enhanced by several orders of magnitude over the level which 
would be predicted in the absence of such a sheath. There is 
agreement between the measured variation of the plasma density 
as a function of temperature and the predicted behaviour. 


8777 Element separation effects in the boundary region of a 
surrounded by neutral gas. Lehnert, B. (Royal Institute of 
Technology, Stockholm, Sweden). Astrophys. Space Sci.; 40: No. 1, 
225-229(Mar 1976). 

A one-dimensional model is being considered where a fully 
ionized plasma is separated from a neutral gas by a homogeneous 
magnetic field directed along the plasma boundary. The plasma 
and the neutral gas consist of two different types of ions and 
neutral particles. In a stationary state the outflux of plasma by dif- 
fusion across the m tic field is compensated by an influx of 
neutrals which are ionized in a partially ionized boundary region. It 
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is found that the ratio between the ion densities in the fully ionized 
region will in general differ from the density ratio of the two types 
of neutrals being present in the gas region. This provides a separa- 
tion mechanism with lications both to cosmical and laboratory 

as, such as in the following cases: (i) The abundance anoma- 
ies in magnetic variable stars and in the solar wind. (ii) Separation 
processes of non-identical ions and neutral atoms in gas blanket 
systems. 


8776 A psub(theta), psub(z) dependent equilibrium solution 
for the rical pinch. El-Nadi, A.; Hasselberg, G.; Rogister, A. 
(Kernforschun lage Juelich G.m.b.H. (F.R. Germany). Inst. 
ee Phys. Lett., A; 56: No. 4, 297.298(5 Apr 

A solution has been obtained of the cylindrical pinch 
equilibrium equation with both a poloidal and a longitudinal cur- 
rent. The 8 poloidal is typically between 0.1 and 0.5. The ratio of 
poloidal and toroidal currents is estimated. 


8779 Space—time formulation of plasma turbulence . 
DuBois, D.F. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Fluids; 19: 
No. 11, 1764-1771(Nov 1976). 

A formulation of plasma turbulence theory is developed 
which is based on the concept of the response function of the tur- 
bulent system to an infinitesimal, localized external perturbation. 
This infinitesimal response function describes the normal modes of 
the turbulent system. The theory is developed as an expansion in 
powers of the assumed small ratio of the incoherent wave energy 
to the particle kinetic energy. It is also assumed that while the 
wave fluctuations are weakly correlated, strong coherent fields 
may also be present which make the system arbitrarily nonstationa- 
ry in time and inhomogenous in space. The equations of the 
system are therefore developed in physical space and time rather 
than in Fourier space. The first two orders of iteration are carried 
out to obtain the space—time analogs of all the familiar weak tur- 
bulence processes. (AIP) 


8780 Computer model of a fast toroidal plasma compression, 
with application to the topolotron. Nelson, H.M.; Brown, K.H.; 
Hart, C.A. (Brigham Young University, Provo, Utah 84602). Phys. 
Fluids; 19: No. 11, 1810-1819(Nov 1946). 

The method is developed for a computer sequence which 
models a fast toroidal theta or screw pinch for a highly conducting 
axially symmetric plasma. The computer sequence takes into ac- 
count the self-inductances of the plasma and the external conduc- 
tors which drive the compression as well as the mutual inductance 
which electromagnetically couples the two. The computer 
sequence is divided into three phases: a snowplow compression 
phase, an adiabatic compression phase, and a crowbarred circuit 
phase. The computer sequence is applied to a topolotron and an 
example is given of a magnetohydrodynamic equilibrium geometry 
for which the plasma surface possesses an asymptotic magnetic 
field with limit cycles. (AIP) 


8781 Fourth approximation to the viscosity of a multicom- 
ponent ionized gas. Bonnefoi, C.; Fauchais, P. (Laboratoire de 
Thermodynamique, Universite de Lim , 87100 Limoges, 
France). Phys. Fluids; 19: No. 11, 1827-1828(Nov 1976). 

Some missing elements necessary for the fourth approxima- 
tion to the viscosity of a multicomponent plasma have been calcu- 
lated and some features of the thermal conductivity have been 
pointed out. (AIP) 


8782 Approximation schemes for strongly coupled two-com- 

Golden, K.I.; Kalman, G. (Department of Electri- 
cal Engineering, Northeastern University, Boston, Massachusetts 
02115). Phys. Rev., A; 14: No. 5, 1802-1813(Nov 1976). 

A formalism appropriate for obtaining a self-consistent han- 
dling of the strongly coupled two-component plasma problem is 
discussed. The divergence of the classical electron-ion pair correla- 
tion function is removed with the aid of a phenomenological ‘‘soft- 
core’’ potential. The important formal development is the in- 
troduction of partial linear and nonlinear polarizabilities, their in- 
terrelations, and the linear and nonlinear fluctuation-dissipati 
theorems satisfied by them. The formalism is used to generalize ex- 
isting strongly coupled one-component plasma theories for the 
two-component situations. Both the schemes based on the first 
Bogoliubov-Born-Green-Kirkwood-Yvon (BBGKY) equation and 
the fluctuation-dissipation theorems, and the scheme based on the 
second BBGKY equation and the decomposition of the triplet cor- 
relation function are developed into self-consistent two-component 
equations. Algebraically, the equations appear as a set of three, 

, nonlinear in uations for pair correlation functions 
pe = ilities. (Als _ - 
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PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 8723 


8783 (LA-UR—76-1811) Recent developments in understand- 

the oe a of laser luced Bezzerides, B.; DuBois, 
D Forslund, D.W.; Kindel, J.M.; Lee, K.; Lindman, E.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
Eng-36. 21p. (CONF-761012—8; IAEA-CN—35/F3). Dep. NTIS 
$3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The absorption of intense laser light by a plasma is known 
to produce a high energy component of electrons. Even though the 
hot electron pressure may be larger than the cold background 
pressure, the background temperature can control the self-con- 
sistent profile modification. Since temperatures in high intensity 
experiments seem to be similar for CO, and Nd glass lasers, the 
profile modification may be so severe for CO, and Nd glass lasers, 
the profile modification may be so severe for CO, that orders of 
magnitude change in density can occur over microns, leading to a 
softened electron spectrum. However, the resulting equilibrium of 
laser pressure balancing plasma pressure is unstable even when 
flow is properly taken into account. We also briefly discuss recent 
results for self-generated magnetic fields including important 
kinetic effects. 


8784 (UCRL—77080(Rev.1)) Laser irradiation of thin 
plastic targets with a 10.6 4m CO, laser. Manes, K.R.; Haas, R.A.; 
Rupert, V.C.; Boyle, M.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Dec 1975. Contract W-7405-Eng-48. 
20p. (CONF-751130—38). Dep. NTIS $3.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 


1975). 

Polyethylene foils and parylene disks 5 to 10 wm thick have 
been irradiated by CO, laser pulses focused to flux levels in the 
10"* to 10" W/cm? range. The facility and the results obtained on 
these experiments are compared to similar targets hit with 1.06 wu 
pulses of like intensity. A CO, laser system, ’’Valkyrie,’’ fabricated 
from commercially available components was assembled for these 
experiments. 


8785 Experimental study of an ionized hydrogen column for 
an experiment in heating by CO, laser. Autric, Michel; Pincosy, 
Philip; Caressa, J.-P. (Institut de Mecanique des Fluides, 13 - Mar- 
seille (France)). C. R. Hebd. Seances Acad. Sci., Ser. A, B; 281: 
No. 23, 591-594(15 Dec 1975). (In French). 

In order to prepare for a study of the heating of a column 
of ionized hydrogen by 10.6 laser light absorption, a linear elec- 
trical discharge, stabilized or not by a magnetic field, is used to 
preionize the hydrogen contained in a cylindrical tube. The experi- 
mental apparatus is described hereafter and the time history of the 
temperature as well as the electron density of the plasma during 
the discharge is described, as demonstrated by spectroscopic and 
interferometric measurements. 


8786 Reactivity in fusion reactors. Klippel, H.T. (Reactor 
Centrum Nederland). Atoomenerg. Haar Toepass.; 18: No. 3, 73- 
83(Mar 1976). (In Dutch). 

It is widely believed that the fusion reactor is ‘clean’, ie, it 
produces no radioactivity. However, after a discussion of fusion 
processes and of D-T fusion reactor blanket designs in various 
American experiments, it is shown that radioactivity is generated 
through transmutations. The amount of afterheat in fusion reactors 
is 1/5 of that in fission reactors. The radioactivity in fusion reac- 
tors is less than in fission reactors, but the radiotoxic hazard is by 
no means negligible. 


8787 Laser beam-plasina coupling in laser solenoid plasmas. 
Steinhauer, L.C. (Mathematical Sciences Northwest, Inc., Bel- 
levue, Washington 98009). Phys. Fluids; 19: No. 11, 1740- 
1752(Nov 1976). 

A model has been constructed to analyze the gross beam- 
plasma interaction in a laser solenoid plasma. The model includes 
a simple solution for a slab plasma response to a given laser beam, 
and a solution for axial beam size variations in response to arbitra- 
ry axial plasma structure. The two solutions are combined to deter- 
mine the coupled behavior. Trapping of the focused laser beam 
where it enters the plasma is a significant problem, but can be 
achieved by a minimum level of imbedded field in the plasma. If 
the beam is trapped, it first focuses and then defocuses near the 
front of the bleaching wave (front of the laser heated plasma). In 
order to avoid divergence of the beam near the front, it is essential 
to have a pre-formed favorable density profile in the plasma. Such 
a condition is probably achieved automatically in the early stages 
of plasma heating. Several techniques are discussed which can 
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used to avert unfavorable refractive behavior (catastrophic self- 
focusing and defocusing). (AIP) 


Intense relativistic electron beam equilibria in vacuum 
magnetic -_ field. Chodorow, A.M.; Erteza, A. 

arch Corporation, Albuquerque, New Mexico 
wy ov 1976). 


8788 
without a 
(Mission Rese: 

87108). Phys. Fluids; 19: No. 11, 1779-17 
Vacuum transport of dense, charged particle beams is in- 
ted as an alternative to plasma neutralization of the beam, 
may produce relatively large beam-plasma interaction losses. 

A ek = of the vacuum transport equations, with beam proper- 

ties invariant in the direction of propagation and without the aid of 

a magnetic guide iield is found and interpreted. The energy 

required to provide favorable boundary conditions for eliminating 

beam divergence is shown to be acceptable. (AIP) 


8789 Nonlinear Landau damping of electrostatic waves in an 

electron beam-plasma system. Sugaya, R.; Sugawa, M.; Nomoto, H. 

(Department of Physics, Faculty of Science, Ehime University, 

— Japan). Phys. Fluids; 19: No. 11, 1829-1830(Nov 
) 

The nonlinear Landau damping and growth of electrostatic 
waves in an electron beam-plasma system in a magnetic field has 
been observed experimentally. The space charge wave of the beam 
decays into the Trivelpiece mode, which is amplified exponentially 
by increasing the amplitude of the pump wave. (AIP) 


8790 Ion sheath motion in plasma-filled diodes. Widner, 
M.M.; Poukey, J.W. (Plasma Theory Division, Sandia Laborato- 
ries, Albuquerque, New Mexico 87115). Phys. Fluids; 19: No. 11, 
1838-1840(Nov 1976). 
The time development of the ion space charge sheath in a 
e lasma-filled planar diode is considered in reference to the 
havior of relativistic diodes used for electron and/or ion beam 
production. (AIP) 


8791 Production of large warm plasmas by staged laser heat- 
ing of solid targets. Greig, J.R.; Pechacek, R.E. (Naval Research 
Laboratory, Washington, D.C. 20375). Appl. Phys. Lett.; 29: No. 
12, 798-800(15 Dec 1976). 

We have shown that it is possible to create a warm plasma 
(kT/sub i/~50 eV) containing in excess of 10" electrons using 
multistage laser heating of a solid target. The target was first ir- 
radiated by ~-10 J Nd/glass laser prepulse, then 600 nsec later by 
the ~90 J Nd/glass main pulse. After a delay of ~4.0 psec, the 
mostly un-ionized cloud of target material so created was ionized 
and heated by irradiation with approximately-greater-than300 J 
from a CO, laser pulse. (AIP) 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 8732, 8737, 8811 


8792 (COO—2229-13) Study of a Kelvin-Helmholtz instabili- 
ty using an ion beam probe. Glowienka, J.C.; Jennings, W.C.; 
oe R.L. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). 

Plasma oT Lab.). wiles 45.95 Contract AT(11-1)-2229. 9p. 
(CONF-750531—8). Dep. 

From IEEE international a on plasma science; 
Ann Arbor, Michigan, USA (14 May 1975). 

Complete understanding of plasma instabilities requires the 
comparison of detailed space and time resolved data with predic- 
tions obtained from a theoretical model. We are currently studying 
a low frequency coherent re ney ad in an energetic arc plasma 
using recently developed ion beam probing techniques. Particular 
em is has been placed on — y identifying the insta- 
bility and performing a normal mode lysis so that experimental 
and theoretical results may be thew }. The instability is ob- 
served near the central core of a 10- cm “3, 10 eV plasma which 
is pt geen emp to Langmuir probes. The amplitude of | both density 

and space potential oscillations has been measured as well as the 
phase angle between them. 


8793 (COO—3004-14) Parametric instabilities in magnetized 
plasmas. Sanuki, H.; Schmidt, G. (Stevens Inst. of Tech., Hoboken, 
N.J. (USA). of Physics). Feb 1976. Contract "AT( 11-1)- 
3004. 18p. Dep. S $3.50. 

A theory is developed for etric instabilities driven by 
a finite wavenumber —_ pump wave. This formalism is lied 
to describe lower hybrid for the all electromagnetic m . A 
separate treatment is given ve all electrostatic wave case using 
the physically more le drift equations. In particu- 
lar, the purely growing mode i is oes. (MOW) 


8794 (UCRL—78125) Theoretical explanation of present mir- 
ror experiments and linear stability of larger scaled machines. Berk 
H.L.; Baldwin, D.E.; Cutler, T.A.; Lodestro, L.L.; Maron, N.: 
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Pearlstein, L.D.; Rognlien, T.D.; Stewart, J.J.; Watson, D.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
27 Jul 1976. Contract W-7405-Eng-48. 13p. (CONF-761012—7). 
Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

A quasilinear model for the evolution of the 2XIIB mirror 
experiment is presented and shown to reproduce the time evolu- 
tion of the experiment. From quasilinear theory it follows that the 
energy lifetime is the Spitzer electron drag time for T/sub e¢/ ap- 
proximately less than 0.1T/sub i/. By computing the stability boun- 
dary of the DCLC mode, with warm plasma stabilization, elec- 
tron temperature is predicted as a function of radial scale len 
In addition, the effect of finite length corrections to the A 
cyclotron mode is assessed. 


8795 McKenzie’s . Kelvin-Helmholtz problem in a Hall 

‘* (note). Granik, A.T. Fluid Dyn. (USSR) (Engl. Transl.); 

: No. 4, 671-672( 1974). 

Translated from Izv. Akad. Nauk SSSR, Mekh. Zhidk. Gaza; 
9: No. 4, 191-192(1974). 

It is shown that at velocities of sound much greater than the 
Alfven velocities the stability of shear discontinuities in a Hall 
plasma does not depend on the Hall effect. The derivation refers 
to an earlier paper on the same subject (J.F. McKenzie, J. Plasma 
Phys., 5, No. 2, 275(1971)). (MOW) 


8796 Stimulation of an electromagnetic instability in a plasma 
with enhanced electron transverse tem; . Balmashnov, A.A. 
Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 289-290( 1975). 

Translated from Fiz. Plazmy; 1: No. 3, 519-520(1975). 

An attempt was made to stimulate the electromagnetic in- 
stability of a plasma with transversly hot electrons near the second 
harmonic of the electron gyrofrequency, corresponding to the first 
mode of the parametric cyclotron resonance (m = |). A Penning 
discharge apparatus was used. The electron density is n = (2 to 3) 
x 10° cm~%, the relative density of hot electrons in n/sub h//n = 
0.5, the average longitudinal velocity of the electrons is 2 x 10* 
cm/sec, the anisotropy coefficient for the electron energy is theta 
= anti V*/sub perpendicular e¢//anti V*/sub parallel e/ = 120, and 
the average — energy of the ions is antiw/sub parallel i/ 
= 130 eV. (MO 


8797 Effect of thermal spread of trapped a particles 
cyclotron instability in tokamak reactor. Lominadze, D.G.; Mik- 

hailovskii, A.B. (Inst. of Physics, Tbilisi, USSR). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 3, 291(1975). 

Translated from Fiz. Plazmy; 1: No. 3, 520-522( 1975). 

The growth rate for this instability is described. The effects 
of thermal spread of the alpha particle velocities on this instability 
are studied. (MOW) 


8798 Stabilization of the flute instability of a rotating plasma 
by an a discharge near the wall. Panasyuk, V.M.; Tsel’nik, 
F.A. (Inst. of Nuclear Physics, Novosibirsk, USSR). Sov. -< Plasma 
Phys. (Engl. Transl.); 1: No. 3, 292-293( 1975). 

Translated from Fiz. Plazmy; 1: No. 3, 522-523( 1975). 

It is shown that one possible way to achieve stabilization in 
practice is to surround the plasma with a liner consisting of a chain 
of azimuthally symmetric, short discharge cells. The apparatus is 
filled as a result of the diffusion of particles from the outer layer. 
The gas pressure is chosen such that the condition delta n/delta r 
70 is satisfied for the plasma as a whole. (MOW) 


8799 Stability of a with an unsteady 
velocity 


on the 


homogeneous plasma 
particle distribution. Kitsenko, A.B.; Panchenko, V.L; 
Stepanov, K.N. (Kharkov State Univ.). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 1, 17-23(1975). 

Translated from Fiz. Plazmy; 1: No. 1, 32-44(1975). 

The oscillations of a homogeneous unsteady plasma whose 
particle distribution function is f/sub a/ = f/sub a/(v/sub perpen- 
dicular/, v/sub z/PHI + w/sub Ba//sup t/) = =fa/sup (n)/(v/sub per- 
pendicular/, v/sub z/) exp [i(PHI + @/sub Ba/t)] are analyzed. 
Such a distribution results from an initial perturbation which is 
homogeneous in space but otherwise arbitrary when modulated 
charged-particle beams are injected into the plasma, etc. In the 
case of a weak modulation of the distribution function (with f/sub 
a//sup (n)/ small, where n is not equal to 0), at parametric 
resonance, w/sub a/ - N absolute value w/sub Ba/ approximately 
@/sub B/, an instability always arises if the interaction of the reso- 
nant particles with the plasma waves is important (here w/sub a,8/ 
ee ee 
of modulation, w/sub Ba/ is the gyrofrequency of particles of spe- 
cies a, and N is an integer). If @/sub a/ and @/sub §/ have different 
signs, then a parametric instability also occurs if the interaction 
with resonant particles is negligible. In an analysis of the 
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See uae ieanen dtl dene 
quasilinear relaxation, either waves are damped or the modula 
tion of the es distribution vente tf (f/sub a//sup (n)/ 
yields 0, n is not yg hy . oe Sa 
eee, x v/su plateau does not stabilize the 
instability it? w/sub a/ and w/sub B/ have different signs. 
After the plateau formation, the evolution of the distribution func- 
tion involves no increase in entropy. 


8800 Electromagnetic instability in interpenetrating electron- 

ion with generalized distribution functions. Lai, C.S.; Suen, 

R. (Prince Edward Island Univ., Charlottetown town (Canada). Dept. of 

Mathematics). Can. J. Phys.; 53: No. 24, 2653-2660(15 Dec 
th refs. 

The electromagnetic instability associated with plasma 
waves propagating transverse to a uniform magnetic field, Bo, is 
studied for interpenetrating plasmas with generalized distribution 
functions, based on the linearized Vlasov-Maxwell equations. The 
plasma waves can no longe t be separated into the ordinary and ex- 
traordinary modes, owing to the different densities, temperatures, 
and drift velocities of two plasma streams. It is found, as in the 
case of two bi-Maxwellian counterstreaming plasmas, that the in- 
stability can occur in rather low-8 plasmas. 


instabilities in 

. (Inst. of Atomic 

Physics, Bucharest). Stud. Cercet. Fiz.; 28: No. 4, 351-368(1976). 
(In Rumanian). 

The influence of parametric instabilities to the heating of 
the laser-produced plasma is described. The parametric instabilities 
excited near the critical density surface—the oscillating two-stream 
instability and the ion-acoustic tric decay instabili- 
ty—leading to a considerable anomalous heating of the plasma are 
studied in more details. The influence of well below the critical 
density excited instabilities—the stimulated Raman and Brillouin 
scattering instabilities, two-plasmon decay instability—on the 
ee heating is briefly treated. A model for estimating the laser 

absorbed by parametric plasma instabilities is also described. 


8802 Parametric instabilities in relativistic plasma. Tsintsadze, 
N.L. (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki); Tsikarishvili, E.G. 
(Abastumani Astrophysical Observatory, Academy of Sciences of 
the Georgian SSR, Abastumani, USSR). Astrophys. Space Sci.; 39: 
No. 1, 191-199(Jan 1976). 

Parametric instabilities in the relativistic plasma are con- 
sidered. It is shown that in the electron relativistic plasma T/sub 
e/>>M/sub Oe/c*) the electron mass oscillation in the external 
electrical field leads to the instability of Langmuir and low 
frequency aperiodic oscillations as well. In the case of the hot elec- 
tron ion plasma with relativistic electron temperature the low 
frequency aperiodic and periodic oscillations are studied. The 
wave increments for all considered cases are obtained. 


8803 Interpretation of precursors of internal disruptions. Ro- 

r, A.; Hasselberg, G. (Institut fur Plasm ik der Kern- 
‘orschungsanlage Julich GmbH, Association RATOM-Kern- 
Genuhenpentens, $170 Julich, Federal Republic of Germany). 
Phys. Rev. Lett.; 37: No. 14, 906-909(4 Oct 1976). 

A collisional instability driven by electron temperature 
gradients is described which appears to explain the major charac- 
teristics of the precursors of the internal disruptions. The threshold 
is reached when a certain parameter vertical-barpvertical-bar>1/3. 
For the ST and TFR tokamaks, we estimate |approximately-less- 
thanvertical-baryvertical-barapproximately-less-thanS as the radius 
where q=1. For vertical-baryvertical-bar=3, the theoretical _— 
rate y/sub th/~ (2—3) x 10° sec™' com well with the ex 
mental value y/sub exp/~3 x 10° sec™"'. predicted shape o he 
== profile is also in qualitative agreement with experiment. 
(AIP) 


Bon unstable wave. Sato, T. ( ysics 
of Tok een 113, Japan). Phys. Rev. Lett.; 37: No. 
1S, "997- 000(11 1976) 

Presented numerically is an apparently paradoxical non- 
linear process that a two-stream instability is stabilized by in- 
homogenizing or ‘’grooving’’ an initially homogeneous plasma, not 
op See Se seas ee & Os See one ee ee 
For a relatively wide and slow electron stream, the instability is 
shut off by Lilng the pend to te Guucheld vale (lon enund 
speed), as is naturally expected. For a narrow and fast stream, 
however, the i is shown to be stabilized by the grooving 
effect. (AIP) 


8805 Internal m=1 kink modes in tokamaks. Pao, Y. 
(Courant Institute of Mathematical Sciences, New York Universi- 
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ty, New York, New York 10012). Phys. Fluids; 19: No. 11, 1796- 
1604(Nov 1976). 

A normal mode analysis is developed for m=1 kink modes 
in tokamaks with large aspect ratio and circular section. The result 
is applied to the internal kink modes where the q=1 surface is near 
the minor axis. It is shown that the m=k=! internal kink modes, 
which are unstable in the screw pinch model, are also unstable in 
the toroidal geometry with even. greater growth rates. (AIP) 


8806 Nonlinear theory of parametric instabilities in plasmas. 
DuBois, D.F.; Bezzerides, B. (Theoretical Division, Los Alamos 
Scientific Laboratory, Universiy of California, Los "Alamos, New 
Mexico 87544). sae an Rev., A; 14: No. 5, 1869-1882(Nov 1976). 

The weak plasma turbulence theory recently formulated by 
one of us is applied to parametrically unstable plasmas. A disper- 
sion relation for normal ya of the turbulent plasma is derived. 
The condition of marginal stability of these modes provides a non- 
linear equation describing the quasistationary turbulent spectrum. 
Two classes of nonlinearities arise: (i) corrections, similar 
to the renormalized frequencies and damping rates of usual weak 
turbulence theory but which must be computed — the frequen- 
cies of the coupled parametric modes, and (ii) coupling saturation 
corrections which are renormalized mode coupling coefficients re- 
lated to cross coupling coefficients such as < E (k, w) E 
(k - ko, @ - @) >. The coupling saturation theo) ied to the 
electron-electron decay instability (@ ~ 2w/sub p//sub e/) and 
strongly inhibits the conversion of pump radiation into plasma 
waves. (AIP) 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 8738, 8775, 8789 


8807 (LRP—110/76) Anomalous spatial of lower- 
hybrid cone through decay. Chen, L.; Berger, R.L. 
(Ecole Pol hnique Federale, Lausanne (Switzerland)). Jul 
1976. Contract E(11-1)-3073. 16p. Dep. NTIS $3.50. 

Analytic solutions for the envelope structures of two non- 
linearly coupled lower-hybrid. waves propagating along their 
respective cone trajectories are obtained. The coupling occurs 
through induced scatterings by les. The results indicate 


partic 
anomalous ae pump depletion. Implications to plasma heating 


are also discussed 


8808 Phase-invariant solutions of nonlinear wave-wave in- 
teracting systems. Wang, P.K.C. (California Univ., Los Angeles 
(USA). School of Engineering and Applied Science). Physica, A; 
81: No. 3, 441-453( 1975). 

The existence of phase-invariant solutions for a class of non- 
linear wave-wave interacting systems is studied. These solutions 
have the ty that the phase of each wave is invariant with 
time or unaffected by the nonlinear interactions. Explicit results 
are obtained for certain two-wave and three-wave systems. It is 
shown that for these systems, the wave-energy transfer along the 
phase-invariant solutions is always unidirectional. The application 
of these results to the non-linear interaction between two trans- 
verse waves and a longitudinal wave in a magnetized collisionless 
plasma is discussed. 


8809 Nonlinear wave processes in an inhomogeneous plasma. 
Moiseev, S.S. (Physicotechnical Inst., Kiev). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 1, 2-4(1975). 

Translated from Fiz. Plazm y; 1: No. 1, 5-9(1975). 

In a brief review of nonlinear wave in an in- 
homogeneous plasma, there is a discussion of (a) the nonlinear 
wave-transformation coefficients, (b) simultaneous account of 
wave interactions and self-effects, (c) the distortion of the wave 
profile in a nonlinear interaction ‘and the spectral composition of 
the resulting waves, and (d) the possibility of transforming a wave 
into a nonlinear wave of the same type. 


8810 Nonlinear theory of the modulation instability of 
waves. Galeev, A.A.; Sagdeev, R.Z.; Sigov, Yu.S.; Shapiro, V.D.; 
Shevchenko, V.L. (inst. of Space "Research, Moscow). Sov. J: 
Plasma Phys. (Engl. Transl.); 1: No. 1, 5- 10(1975). 

Translated from Fiz. Plazmy; 1: No. 1, 10-20(1975). 

Self-similar solutions of the nonlinear — describin 
the evolution of plasma waves are found for case in whic 
vee e no pump wave. The solutions are used to discuss the possi- 

“collapse’’ of the waves in the two-dimensional and three- 
Gmentiont cases, depending on the symmetry of the initial condi- 
tions. The influence of phase mixing on the interaction of plasma 
turbulence with a pump wave is analyzed. The turbulence spec- 
trum is obtained on the basis of the Kolmogorov h and 
the assumption that plasma-wave collapse is imary 
can & diem tn at Va Oo ne 
structure. 
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8811 Fast electrons and parametric excitation of a fast - 
netosonic wave in a plasma. Pasechnik, L.L.; Pustovalov, VN. 
Semenyuk, V.F.; Silin, V.P.; Tikhonchuk, V.T. (Lebedev Inst. of 
Physics, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 1, 
11-14(1975). 

Translated from Fiz. Plazmy; 1: No. 1, 21-27(1975). 

A detailed comparison is made of the theoretical and ex- 
perimental results on the parametric turbulence due to decay ex- 
citation of a fast magnetosonic wave and a wave at the lower 
hybrid resonance in a magnetized plasma. It is shown that all the 
ee observed effects(the instability threshold, the typi- 
cal wave numbers of the excited waves, the growth rate of the in- 
stability, the time evolution of this growth rate, the number and 
energy distribution of the resulting fast electrons, and the steady- 
state amplitude of the low-frequency waves) can be explained on 
the basis of the theory of parametric resonance in a plasma taking 
into account the finite pump wavelength and the quasilinear theory 
of parametric turbulence. The theoretical and experimental results 
are in good qualitative and quantitative agreement. 


8812 Three-dimensional solitons of extraordinary and plasma 
waves. Petviashvili, V.I. (Inst. of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 1, 15-16(1975). 

Translated from Fiz. Plazmy; 1: No. 1, 28-31(1975). 

Steady-state three-dimensional packets or solitons of plasma 
waves and slow extraordinary waves can exist in a weakly mag- 
netized plasma, because of the nonlinearity and anisotropy of the 
dispersion. The solitons do not spread in an infinite medium. 


8813 Experimental determination of the electron density of a 
column a properties of plasma wave propagation. 
Glaude, V.M.; Boucher, C. (Montreal Univ., Quebec (Canada). 
Dept. of Physics); Koechlin, F. (CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee). Can. J. Phys.; 53: No. 17, 1635-1645(1 
Sep 1975). (In French). 

13 refs. 

In this work we use the properties of the electron plasma 
wave propagation in its fundamental mode in order to determine 
the electron density of a warm plasma column (T/sub e/ approxi- 
mately 16 ev) of a 1 cm radius, confined by a 800 G magnetic 
field, and surrounded by a 10 cm inside diameter stainless steel 
cylinder. The measurements yield the value of the axial electron 
density of the column (N approximately 10° cm~*) and its preci- 
sion depends on the determination of the electron temperature and 
wave number. The results are compared with those obtained by 
the measurement technique of the ordinary TMi. microwave cavi- 
ty resonator. The two methods are in fairly good agreement. 


8814 Propagation of sound and spectrally resolved Rayleigh 
scattering in weakly ionized plasmas. Kopainsky, J. (Technische 
Univ. Muenchen (F.R. Germany). Elektrophysikalisches Inst.). 
Appl. Phys.; 8: No. 4, 349-357(Nov 1975). 

3 figs.; 1 tab.; 52 refs. 

The scattering mechanisms possible in weakly ionized 
plasmas are reviewed. The different cases can be discerned by 
means of the magnitude of three characteristic parameters 
described and discussed in this article. Local temperatures and 

icle densities can be determined from the scattered spectrum. 
ransport coefficients like shear and bulk viscosity as well as ther- 
mometric conductivity can be derived from sound absorption or 
Rayleigh scattering experiments if an independent temperature 
measurement is performed at the same time. The general formal- 
ism is applied to a weakly ionized hydrogen arc plasma. 


8815 Structure of a laminar ion-acoustic shock wave in colli- 
sionless . Bardakov, V.M.; Shukhman, I.G. (Inst. of Ter- 
restrial Magnetism, Ionosphere, and Radio Wave Propagation, Ir- 
kutsk, USSR). Sov. Phys. - Dokl. (Engl. Transl.); 20: No. 11, 760- 
762(Nov 1975). 

Translated from Dokl. Akad. Nauk SSSR; 225: No. 1-3, 
284-287(Nov 1975). 

The effects of reflected ions escaping from solitons in colli- 
sionless plasma are investigated. It is shown that this reflection 
results in the critical Mach number becoming higher than the criti- 
cal Mach number for solitons (excluding the case of sufficiently 
high T/sub i/). 


8816 Plasma fluctuations induced by subthreshold pump 
fields. Leboeuf, J.N.; Johnston, T.W. (Quebec Univ., Varennes 
(Canada). Energy Research Centre). Can. J. Phys.; 53: No. 21, 
2387-2405(1 Nov 1975). 

21 refs. 

We present in this work three equivalent methods to calcu- 
late stable plasma density fluctuations induced by a uniform oscil- 
lating electric field near the plasma frequency, somewhat below 
threshold for generation of parametric electrostatic instabilities. 
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8817 Oscillations and longitudinal waves in plasma. I. Galin, 
E. (Inst. of Physics, Bucharest). Stud. Cercet. Fiz.; 28: No. 4, 389- 
404( 1976). (In Rumanian). 

The linear theory is developed for the study of the longitu- 
dinal plasma waves. Some special considerations were made on the 
propagation of the longitudinal ion-waves, for the reason of their 
assignment in plasma heating. 


8818 (UCRL-Trans—11165) Eectromagnetic fluctuations in 
nonequilibrium plasma. 1. Nonlinear wave interaction and spectrum 
of stationary fluctuations. Sitenko, A.G.; Kocherga, O.D. (AN 
Ukrainskoj SSR, Kiev. Inst. Mig gry | Fiziki). 1976. Transla- 
tion of ITF—76-10R. 32p. Dep. NTIS $4.00. 

Electromagnetic fluctuations in nonequilibrium stationary 
plasma are investigated. It is shown that nonlinear wave interaction 
leads to the appearance of additional maxima, corresponding to 
combination frequencies, in the spectral distributions. A prediction 
is given for the effect of enhancement of fluctuation oscillations, 
which arises on intensive excitation of the plasma by external wave 
sources. Allowance for nonlinear wave interaction eliminates the 
divergencies in spectral distributions, which occur in the linear ap- 
proximation. Saturation of the critical-fluctuation level is directly 
connected with the appearance of a nonlinear shift of the eigen- 
frequencies. It is shown that in nonequilibrium plasma it is possible 
to have a stationary turbulent state in which the level of elec- 
tromagnetic fluctuations may considerably exceed the thermal 
level. 


881S Collisional damping of Bernstein linear echoes. Burgan, 
J.R.; Fijalkow, E.; Feix, M.R. (Orleans Univ., 45 (France)). Phys. 
Lett., A; 55: No. 8, 465-466(9 Feb 1976). 

A Fokker Planck collisional model is used to study the time 
evolution of Bernstein linear wave echoes. It is shown that a very 
small amount of collision destroys efficiently the upper echoes. 


8820 Modulational instability in the presence of Langmuir 
turbulence. Guzdar, P.; Sen, A. (Physical Research Lab., Ah- 
medabad (India)). Phys. Lett., A; 55: No. 8, 479-480(9 Feb 1976). 

The effect of high frequency short wavelength Langmuir 
turbulence on parametrically driven modulational instabilities is in- 
vestigated and it is found that turbulence reduces their threshold 
for excitation. An interesting modification of the modulational sta- 
bility of the Langmuir plasmons due to the presence of the pump 
wave is also found. 


8821 Collisionless damping of plasma waves in the presence of 
moderate and magnetic field gradients. Pesic, S.S. (Institut 
za Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). Phys. 
Lett., A; 55: No. 8, 477-478(9 Feb 1976). 

The propagation and damping of small amplitude quasi-lon- 
gitudinal plasma waves in hot plasma in the presence of moderate 
density and magnetic field gradients is studied. 


8822 Excitation and nonlinear saturation of stimulated 
backscattering in a bounded dissipative plasma. Fuchs, V. (Hydro- 
Quebec, Montreal (Canada). Research Inst.). Phys. Lett., A; 56: 
No. 4, 293-294(5 Apr 1976). 

Nonlinear spatial theory of the backscatter decay interac- 
tion predicts that the reflectivity, under conditions of absolute in- 
stability and zero noise, cannot exceed 1-L?,/4L*sub(a), where Ly 
is the basic gain length and Lsub(a) the absorption length of the 
excited electrostatic wave. 


8823 Propagation of ion acoustic solitons in plasma density 
gradients. John, P.I.; Saxena, Y.C. (Physical Research Lab., Ah- 
medabad (India)). Phys. Lett., A; 56: No. 5, 385-386(19 Apr 
1976). 

Experimental observations of propagation of ion acoustic 
solitons in a plasma with density gradients are presented. Soliton 
amplitude and velocity change as N(x)sup( 1/2) and N(x)sup(-1/2) 
respectively where N(x) is the local density. 


8824 ee Stet ion-acoustic waves in multi-dimen- 
sions. T: . 8.G. (Bochum Univ. (F.R. Germany)). Phys. Lett., 
A; 56: No. 5, 379-381(19 Apr 1976). 

By using a perturbation method, it is shown that the non- 
linear fast ion-acoustic wave of a small but finite amplitude in a 
collisionless plasma consisting of hot and isothermal electrons and 
cold ions is governed by a nonlinear equation in which, in general, 
the coefficients of nonlinear and dispersive terms are not constant 
but depend on the form of the wave-front and the lowest order 
term contains mean curvature of the wave-front as its coefficient. 


8825 Resonance cones below the ion cyclotron frequency: 

and experiment. Bellan, P. (Princeton University, Plasma 
Physics “sry Princeton, New Jersey 08540). Phys. Rev. 
Lett.; 37: No. 14, 903-906(4 Oct 1976). 
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The resonance cones existing below the ion cyclotron 
frequency, w/sub c//sub i/, are shown, theoretically and experimen- 
tally, to be the asymptotes of hyperbolic constant-phase surfaces of 
low-frequency ion acoustic waves. Above w/sub c//sub i/ the sur- 
faces transform into ellipses that are related to the electrostatic ion 
cyclotron waves and ion acoustic waves. (AIP) 


8826 A of focused light b Yee plasmas. Thom- 
son, J.J.; Max, C.E.; Erkkila, J.; a LE. (University of California, 


Lawrence Livermore Laboratory, Livermore, California 94550). 
Phys. Rev. Lett.; 37: No. 16, 1052-1056(18 Oct 1976). 

For light focused on spherical plasmas, we obtain new 
results giving the power absorbed by inverse bremsstrahlung and 
resonance absorption as a function of the focusing scheme. for a 
given beam profile and lens, there is an optimum focus to max- 
imize total absorption. Linearly polarized beams lead to asymmet- 
ric absorption. Good agreement with experimental absorption and 
scattered light data is obtained. (AIP) 


8827 Nonlinear wavenumber shift of an ion acoustic wave. 
Sugai, H.; Hatakeyama, R.; Saeki, K.; Inutake, M. (Department of 
Electronic Engineering, Tohoku University, Sendai, Japan). Phys. 
Fluids; 19: No. 11, 1753-1756(Nov 1976). 

The phase velocity of an ion acoustic wave propagating in a 
collisionless plasma is observed to decrease with wave amplitude at 
the same frequency. The nonlinear shift in the wavenumber is 
found to be proportional to the square root of the initial wave am- 
plitude, showing the effects of trapped ions. The observed results 
are in good agreement with nonlinear theory provided by analogy 
with an electron plasma wave. (AIP) 


8828 Relativistic effects in resonance absorption. Drake, J.F.; 
Lee, Y.C. (Physics Department, University of California, Los An- 
—. 90024). Phys. Fluids; 19: No. 11, 1772-1778(Nov 


The role of the relativistic-electron-mass variation in the 
generation of plasma waves by the linear mode conversion of in- 
tense electromagnetic waves is investigated. The increase in the 
electron mass in high intensity regions of the mode-converted wave 
reduces the local plasma frequency and thereby strongly modifies 
the plasma-driver resonance. A spatial discontinuity in the struc- 
ture of the mode-converted wave results and causes the wave to 
break. Under rather modest restrictions, the wave breaking result- 
ing from these effects occurs before the wave amplitude is limited 
either by thermal convection or by breaking caused by previously 
investigated nonrelativistic effects. Consequently, the amplitude of 
the mode-converted plasma wave should saturate at a much lower 
level than previously predicted. For simplicity, the analysis is 
limited to the initial stages of mode conversion where the ion 
dynamics can be neglected. The validity of this approximation is 
discussed. (AIP) 


Plasma return currents in a magnetic field. Berk, H.L.; 
Pearlstein, L.D. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Phys. Fluids; 19: No. 11, 
1831-1832(Nov 1976). 
Whereas plasma return currents along a magnetic field arise 
for an electromagnetic diffusion time, it is found that reciable 
lasma return currents perpendicular to a magnetic field are not 
induced for built-up times slow compared with an Alfven transit 
time. (AIP) 


THERMONUCLEAR POWER PLANTS 
REFER ALSO TO CITATION(S) 8725, 8846 


8830 (CONF-761012—15) Tokamak experimental power 
reactor studies. Stacey, W.M. Jr.; Baker, C.C.; Roberts, M. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
eng-38. 38p. (IAEA-CN—35/I3-2). Dep. NTIS $4.00. 
From 6. international conference on plasma 
controlled nuclear fusion research; Berch 
Federal Republic of (F.R. Germany) (6 Oct 1976). 
Three designs of an EPR are briefly described. The plasma 
physics involved in the EPR design is discussed. Brief discussions 
on the following topics are included: (1) MHD equilibrium, (2) 
impurity control, (3) t rt a (4) burn cycle dynamics, 
(5) first wall s , (6) blanket/shield systems, (7) plasma heat- 
ing, (8) toroidal field coils, (9) idal field coils, (10) energy 
storage and transfer, (11) tritium fuel cycle, (12) radiation 
damage, and (13) costs. (MOW) 


(LA—6245-PR, 100-110) ~ nana of laser fu- 

sion: feasibility and systems stadies. Jul 1976 les 
In Laser Fusion P ; ress rt, July 

1—December 31, 1975. — ee rs 


physics and 
n, German, 
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Feasibility and systems studies are being performed to 
analyze the technical feasibility and economic incentives of various 
commercial and military applications of laser fusion. The direct 
production of electricity in central-station power plants is of major 
concern. bpd gone objectives of these studies are: the 
tualization preliminary engineering assessment of laser-fusion 
reactors and generating stations; the development of parametric 
computer models of power-plant subsystems for economic and 
technology tradeoff and comparison studies; and the identification 
of problems requiring long-term development. Alternative com- 
mercial applications of laser fusion to produce fuel for fission reac- 
tors and as sources of high-temperature process heat are also being 
investigated. 


8832 (LA—6413-P) Proposal for the construction of a High- 
Beta Tokamak at LASL. Van der Laan, P.C.T.; Freidberg, J.P.; 
Thomas, K.S. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1976. Contract W-7405-eng-36. 70p. Dep. NTIS $4.50. 

The large ae rate inherent to implosion heating allows 
the rapid generation of high-beta tokamak plasmas. A study of 
these plasmas in the p HBT machine can give information 
on how MHD equilibrium and stability limit 8 and q. Both a wide 
current profile and a moderate elongation of the minor cross sec- 
tion should help to raise the permissible peak 8 values in HBT to 
at least 20 percent. The longer term loss processes occurring in 
MHD-stable plasmas are to be investigated. The main parameters 
of HBT are: R = 0.30 m, minor cross section a racetrack of width 
and height 0.24 m and 0.48 m, B/sub phi/ = 2 T, !/sub phi/ ap- 
proximately 750 kA. 


8833 (RLO—2225-28-11) Numerical of the laser 
heated solenoid. Chung, C.S. (Washington Univ., Seattle (USA)). 
1973. Contract E(45-1)-2225. 63p. Dep. NTIS $4.50. 

Thesis. 

A numerical model of the interaction of laser radiation with 
the magnetically confined plasma in an infinitive solenoid was 
given. An approximate solution which includes the balance of total 
pressure instead of momentum equation was also developed. Thus, 
the time step in computing is not bounded by the characteristics 
given by the Alfven speed. This approximation approach makes 
the cfficient computing of this problem possible. The results of the 
approximate solution agree very well with those of the exact solu- 
tion. They have the same final steady state solution. 


8834 (UCRL—78614) Mirror hybrid reactor optimization 
studies. Bender, D.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 9 Sep 1976. Contract W-7405-ENG- 
48. 9p. (CONF-760733—4). Dep. NTIS $3.50. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

A system model of the mirror hybrid reactor has been 
developed. The major components of the model include (1) the 
reactor description, (2) a capital cost analysis, (3) various fuel 
management schemes, and (4) an economic analysis that includes 
the hybrid plus its associated fission burner reactors. The results 
presented describe the optimization of the mirror hybrid reactor, 
the objective being to minimize the cost of electricity from the 
hybrid fission-burner reactor complex. We have examined hybrid 
reactors with two types of blankets, one containing natural urani- 
um, the other thorium. The major difference between the two op- 
timized reactors is that the uranium hybrid is a significant net elec- 
trical power producer, whereas the thorium hybrid just about 
breaks even on electrical power. Our projected costs for fissile fuel 
production are approximately 50 $/g for **Pu and approximately 
125 $/g for U. 


8835 Method of increasing the energy yield of a fusion 
Gomberg, H.J.; Teitel, R.J. (to KMS Fusion, Inc.). Ger- 
man(FRG) Patent 2,451,605/A/. 28 May 1975. 15p. (In German). 

1 fig. 

The erergy yield of a fusion process is to be increased b 
causing the neutrons released in the fusion process to react wit 
substances in a space a to the reaction chamber which are 
decomposed endothermally as a result of neutron capture. Materi- 
als suggested for this purpose are B-10 and Li-6. Several variants 
of the proper way of adding these substances to the reaction are 
described. 

8836 deuterium-lithium power station III. Fischer, 
A.G. German(FRG) Patent 2,402,779/A/. 24 Jul 1975. 29p. (In 
German). . 

1 fig. 

Following an introduction into the technical and physical 
problematics of the contents of the presented patent claim, a 
detailed description of the system com ts (condenser, nuclear 
reaction chamber) as well as the functioning and operational 
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characteristics of the proposed pulsed fusion reactor is given. This 
reactor is characterized in that it can generate direct pulsating 
electrical energy besides heat. A working and costs p me for 
the realization of the fusion reactor is given in the patent claim. 


Nuclear rocket ulsion. Fischer, A.G. German(FRG) 


< 
Patent — 7 Aug 1975. 7p. (In German). 
1 


Use of a pulsating deuterium-lithium nuclear fusion reactor 
with transmutation of 6-lithiumdeuterotritide to be accompanied 
by neutron generation as space propulsion by neutron recoil. 


8838 (ERDA-tr—209) Experimental thermonucler unit 
Tokamak TM-4. Bol’shakova, M.M.; Borisov, V.P.; Vakrushin, 
Yu.P. 1976. Translation a Appich Jr. of Russian preprint B- 
0303. 31p. Dep. NTIS $4.00. 

The objectives of the TM-4 experimental are outlined. A 
description of the unit’s structure and its systems is given. The 
m tt system, vacuum system, power supplies, heating system, 
onl he Seguntis system ae tees. ( Mow) nies 
8839 Fusing in with the future. Jacobsen, R.A. Nucl. Act.; 
No. 14, 12, 14-15(Jan 1976). 

A brief review of the fusion program in the US, USSR, and 
the European community is given. Engineering specifications for 
the South African Tokamak-Tokoloshe are given. Materials 
problems and the possible use of a hybrid reactor are briefly 
described. (MOW) 


8840 Improvements in centrifugal nuclear disintegration or 
‘streaked nuclei’ reactors. Pedrick, A.P. British Patent 
1,421,712/B/. 21 Jan 1976. 7p. 

Reference is made to the so-called ‘Centrifugal Nucleon 
Disintegrator Reactor’ (CND) in which it is pr to release 
the binding energy between nucleons of high atomic number by 
applying a violent spin to the nuclei. The reactor described com- 
prises means for producing atomic nuclei that have been stripped 
of their electrons by heating to form a high temperature plasma. 
The reactor comprises an outer cylinder having a polished bore, an 
inner cylinder coaxial with the outer cylinder, the inner cylinder 
having a number of holes. A number of light beams are directed 
non-radially on to the bore and undergo reflections therefrom so 
as to create around the inner cylinder a coaxial cylindrical wall of 
unidirectionally moving light photons. Means are provided for in- 
troducing the nuclei into the inner cylinder, passing then out 
through the holes therein, and urging them against the photon 
wall. The direction of the light beams is slightly non-horizontal so 
that their reflections from the bore trace out a very closely coiled 
helix, extending the photon wall up the length of the inner cylinder 
through which the plasmatic nuclei are admitted. 


8841 Improvements in centrifugal nucleon disintegration of 
po reactors. Pedrick, A.P. British Patent 1,421,521/B/. 21 Jan 
1976. 6p. 

Reference is made to the so-called ‘Centrifugal Nucleon 
Disintegrator Reactor’ (CND) in which it is p to release 
the binding energy between nucleons of high atomic number by 
applying a violent spin to the nuclei. The reactor described com- 
prises means for producing atomic nuclei that have been stripped 
of their electrons by heating to form a high temperature plasma. A 
number of laser beams are directed on to a cylinder having a 
polished bore and reflected therefrom so as to create tangentially a 
cylindrical wall or surface having a high concentration of photons 
moving unidirectionally, together with means for introducing 
nuclei into the cylindrical wall or surface of photons. A high elec- 
trostatic charge is applied to urge the nuclei against the cylindrical 
wall or surface. The nuclei are discharged into the space between 
the cylinder and the photon wall. Nucleons that have been 
separated from their nuclei are carried upwards in a flow of 
plasma, which can be arranged to produce an electrical output by 
interaction with an electromagnetic field. 


8842 Proposed fusion reactor designs. Hancox, R. (UKAEA 
Research Group, Abingdon. Culham Lab.). Atoomenerg. Haar 
Toepass.; 18: No. 3, 66-72(Mar 1976). 

The design, construction, and operation of the first fusion 
reactor is still many years into the future, but substantial advances 
in our understanding of high-temperature plasmas have encou 
interest in the eventual outcome of present fusion research. Whilst 
it is still too early to be certain of the size or form of a fusion reac- 
tor, it is possible to extrapolate present knowledge and to make 
reasonable guesses as to what it might look like. Several such 
possible reactor designs have been proposed during the past four 
ee eS 0 eee Oe one ee are oan. 

ince at least 16 proposed designs have been published, covering 
the range from low power experimental reactors to large commer- 
cial power stations, the review cannot be complete. Three designs 
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based on the Tokamak geometry are described in some detail and 
major differences of other designs mentioned briefly. For readers 
unfamiliar with the principles of thermonuclear reactions or the 
different magnetic configurations used to confine a high tempera- 
ture plasma, a more extensive review is recommended. 


8843 (ERDA-tr—189) Studies on the physics of high-tem- 
perature plasma and controlled thermonuclear synthesis in the 
USSR. A short review of the program's development, May 
1975—May 1976. 6 Aug 1976. Translation by T.W. Appich Jr. of 
Russian report. 14p. Dep. NTIS $3.50. 

A short review of the pro development during the 
period May 1975 through May 1976 is given. A listing of —_ 
tionary systems to confine and heat plasma is presented. list- 
ing contains tokamaks, stellarators, and open systems. A brief 
description of each is included. (MOW) 


8844 (ERDA-tr—176) Review of investigations on pulsed 
thermonuclear reactors (© ~ and relativistic electron bun- 
dies). Rudakov, L.I. Sep 1976. Translation by T.W. Appich, Jr. of 
Russian report. 6p. Dep. NTIS $3.50. 

In recent years the Soviet p m on pulsed systems has 
primarily emphasized the use of metallic liners, accelerated up to 
great speeds, as power accentuators, which basically makes it 
possible to obtain an inertially confined super-dense plasma and to 
obtain an energy output which considerably exceeds energy expen- 
ditures. A brief review of these studies is given. 


8845 (ERDA-tr—175) Physical problem of remodeling the T- 
10 unit (the T-10M). Sep 1976. Translation by T.W. Appich Jr. of 
Russian report. 6p. Dep. NTIS $3.50. 

The physical problem of constructing the T-10 unit, the 
facility for which was finished in 1975, was stated in 1968. An 
analysis of the development of the Tokamak program during this 
time shows that the structure of the T-10 unit should incorporate 
changes which provide for better plasma parameters (temperature 
and confinement time) and for increasing the dimensions of the 
unit by making use of all the basic existing systems of the T-10 
complex: the experimental laboratories, power system, evacuation 
system, cryogenic complex, diagnostic complex, installation control 
systems, automatic data processing systems, and auxiliary heating 
systems. 


PHYSICS AND BLANKET ENGINEERING 


8846 (BNL—21721) Fusion power : technology and 
engineering considerations. Fillo, J.A. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. 40p. Dep. NTIS $4.00. 

Engineering concepts are discussed for the following topics: 
(1) blanket environment, (2) blanket materials, (3) tritium breed- 
ing, (4) heat removal problems, (5) materials selection for radia- 
tion shields, (6) afterheat, and (7) fusion blanket design. (MOW) 


MAGNET COILS AND FIELDS 


8847 (BNL—21745) Safety systems and structural aspects of 
superconducting magnets for fusion power reactors. Powell, J.; 
Lehner, J.; Danby, G.; Hsieh, D.; Reich, M.; Prodell, A. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 4p. (CONF-760829— 12). Dep. NTIS $3.50. 
rom Applied superconductivity conference; Stanford, 

California, United States of America (USA) (17 Aug 1976). 

Potential safety systems are examined for superconducting 
m. ts in fusion power reactors. Because of current and voltage 
limitations, energy removal systems do not appear practical for 
dumping significant amounts of energy external to the magnet for 
designs currently envisioned. Some type of Temperature Equaliza- 
tion System — necessary to minimize temperature in- 
homogeneities if energy is dumped internally during a quench or 
other accident situation since inhomogeneities may cause electrical 
breakdown and/or structural damage. detection nets appear 
necessary to detect ntial ‘hot spots’’ before they can damage 
the magnet. Qualitative fault/event acne have been developed for 
some potential accident pathways; however, many years will be 
required before quantitative risk assessment studies can be made. 


8848 (COO—2780-1) Magnetoelastic stability and vibrations 
of superconducting 


magnets. Progress 1, 
1975—March 31, 1976. Moon, F.C. (comell Univ. Ithaca, } N.Y. 
(USA). ett of Theoretical and Applied Mechanics). May 1976. 
Contract E(11-1)-2780. 36p. Dep. S $4.00. 

Buckling and vibration problems in small superconducting 
models of tokamak coils are studied. Observations are reported on 
xy potted superconducting coils 
deformations due to differences 
xpansion coefficients. The damping of free vibrations 

in the coils is also investigated. (MOW) _ 





FEB 28,1977 


6849 (ORNL/TM—5603) Calculation of magnetic field 
effects in circular and noncircular tokamaks. Uckan, N.A.; Uckan, 
T.; Moore, J.R. (Oak Ridge National Lab., Tenn. (USA)). Sep 
1976. Contract W-7405-eng-26. im Dep. NTIS $4.00. 

A — ter — CRIPPL. lag developed <a peso the 
magnetic ripple effects on transport on jing in 
circular and noncircular pe Anal, ny Calculations include the radial 
and poloidal variation in the magnitude of the field ripple. Two 
main magnetic field computer programs were used to ulate the 
magnetic field due to current flowing in a coil of finite rectangular 
cross section: BFULT for tori of circular coils, and BOVAL for 
tori of noncircular coils. This ¥ presents the relevant results 
and discusses the criteria for the choice of the number of toroidal 
field coils for a given tokamak configuration. 


8850 (SU-IPR—647) Calculation of electromagnetic field 
modes in toroidal cavities of rectangular cross section. Nielsen, D. 
(Stanford Univ., Calif. (USA). Inst. for Plasma Research). Dec 
1975. Contract E(04-3)-0326. 42p. Dep. NTIS $4.00. 

The purpose of this report is to discuss various recent 
developments in the calculation of EM field modes in toroidal 
cavities of rectangular cross section. The fields are written as 
products of sines, cosines, and various combinations of Bessel 
functions and their derivatives. The calculation of exact eigen- 
modes of the cavity leads directly to the problem of finding roots 
for the so-called complete Bessel function. Specific developments 
in the calculation of 1 functions and their derivatives will be 
discussed. Exact formulas for the necessary roots as derived by 
McMahon are calculated, using an algebraic manipulation com- 
puter language—REDUCE. 


8851 Su and their application in fusion reactors. 
van der Klein, C.A.M. Atoomenerg. Haar Toepass.; 18: No. 1, 8- 
18(Jan 1976). (In Dutch). 

The m tism curve of an -I (soft) superconductor 
having two different temperatures is illustrated, and also that for 
an ideal type-II (hard) superconductor. Technical parameters are 
given for a number of superconducting stationary magnetic instal- 
lations at CERN (the Big European Hydrogen Bubble Chamber 
and OMEGA) at ANL, NAL and BNL. The Eu Pp for 
superconductor techno is outlined and describes the Tokamak 
experiment and other feasibility studies. 


8852 Superconducting magnets in the world of energy, espe- 
cially in fusion power. Komarek, P. (Kernforschungszentrum Karl- 
sruhe (F.R. Germany). Inst. fuer Experimentelle Kernphysik). 
Cryogenics; 16: No. 3, 131-142(Mar 1976). 

From Cryogenic engineering conference; Kingston, Canada 
(29 Aug 1975). 

Industrial applications of superconducting magnets are only 
feasible in the near future for superconducting monopolar 
machines and possible MHD generators, For superconducting 
synchronous machines, after the successful operation of machines 
in the MVA range, a new phase of basic investigations has started. 
Fundamental problems which could not be studied in the MVA 
machines, but which influence the design of large turbo-alterna- 
tors, must now be investigated. Fusion power by magnetic confine- 
ment will probably be the largest field of application for supercon- 
ducting magnets in the long run. The present research ——— 
require large superconducting magnets by the mid-1980s for the 
experimental reactors envisaged at that time. In addition to dc 
windings, pulse-operated superconducting windings are required in 
some systems, such as Tokamak. The high sensitivity of the overall 
plant efficiency and the active power demand of the pulsed 
windings require great efficiency from energy storage and transfer 
systems. Superconducting energy storage systems would be suitable 
for this, if —~ beteoen eauctanses could be provided with 
sufficient efficiency. Basic experiments gave encouraging results. In 
power plant systems and electric machines an extreme high level 
pod gage beef ape ws gee grote nen A serge ys 
not lor systems with supe ucting magnets. This 
Sodeeank eas during the development work. 


POWER SUPPLIES AND CIRCUITRY 


8853 (LA-UR—76-1809) Ultra high-current 
cables for a 2.2-Tesia, 300-kilojoule energy 
da, G.A.; Rhodenizer, R.; Rackov, P.; Punc' a 
Winter, T.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 17 
Aug 1976. Contract W-7405-Eng-36. Sp. (CONF-760829—20). 
Dep. = $3.50. , ates 
rom Appli fone ang conference; Stanford, 
California, United States America (USA) (17 Aug 1976). 
These 2.2-T, 300-kJ magnets are to operate at 10 to 12 kA 
with a safety factor in critical current of about 50 percent at 10 
kA. The conductor must exhibit low losses in addition to being sta- 
ble. Magnetic Corporation of America (MCA) designed a flat con- 


— Miran- 
, W.F.B.; de 


ductor using 1224 c t-matrix, monofilament wires combined in 
two stages of cabling followed by two stages of flat braiding. Two 
of these conductors were constructed, one with wire already on 
hand and the second using wire made specifically for this jica- 
tion. Intermagnetics General Corporation (IGC) i two 

lar conductors using 315 and 319 mixed-matrix multifila- 
ment wires —. in ~— es of cabling followed by com- 
paction in a Turk’s head. maximum transport current ili- 
ties (I/sub t/) of these cables were measured in Soir deaped 
samples with the straight section under test in perpendicularly ap- 
plied fields. The measured results at 2.5 T for the two MCA cables 
were 11.7 kA and 15.4 kA, and for the IGC cables were 18.2 kA 
and 19.3 kA (extrapolated). In addition, sam of the compacted 
and uncompacted major strands from the IGC cables were tested. 
The results of these measurements are compred with values of 
I/sub t/ from the single-wire critical currents taking into account 
the adjacent conductor fields and the cable self-fields.Several 
causes of degradation of I/sub t/ in the compacted cable are 
discussed including those due to experimental factors. 


8854 (LA-UR—76-1810) Energy losses in mixed matrix su- 
perconducting wires under fast pulsed conditions. Wollan, J.J. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 17 Aug 1976. Contract 
W-7405-Eng-36. Sp. (CONF-760829—19). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Ene losses have been measured on a set of mixed matrix 
(CuNi, Cu, Ti) superconducting wires at B’s up to 1.5 x 107 
G/s. The losses have been measured as a function of wire diame- 
ter, twist pitch, maximum applied field, and B. Both static and 
dynamic losses were measured for a field applied perpendicularly 
to the wire axis. The dynamic losses were measured by slowly ap- 
plying an external field to a sample and then pe & field to 
decay exponentially in roughly | ms to 10 ms. Under B (9 kG) 
and B (10* G/s) conditions hysteretic loss dominated. At high 
B (21 kG) and B (1.5 x 10” G/s) the matrix losses became domi- 
nant. The systematic variation of the losses with the mentioned 
parameters will be presented and will be compared to theoretical 
predictions. 


8855 (LA-UR—76-1837) Pulsed energy storage in fusion 
devices. Thomassen, K.I.; Rogers, J.D.; Ribe, F.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-eng-36. 
llp. (CONF-761012—9). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

Research and development on pulsed energy technologies, 
primarily for pulsed high-beta fusion systems, is described. Systems 
studies at Los Alamos and elsewhere have served to define these 
required technologies, which include fast discharging homopolar 
machines, pulsed superconducting coils, and the associated 
switching technology. Programs at the Los Alamos Scientific 
er Westinghouse, and The University of Texas are 
described here. 


FUEL SYSTEMS 


8856 (EUR-CEA-FC—791) of a my 
neutral injector for T.F.R. Bonnal, J.F.; ux, J.; Oberson, R. 
(Association Euratom-CEA, Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee). Dec 1975. 54p. (In French). INIS. 

This study is directly related to the project of T.F.R., 
plasma heating by fast neutral injection. The prototype injector is 
described, emphasis being put on the technological solutions that 
were retained. Experimental results for predicting the performance 
of the ten sources on T.F.R. are analyzed. 


8857 (UCRL—75605) Method for complete 
of chai beam. Beal, J.W.; 


a 
Neil, V.K. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 3 Apr 1974. 1Sp. Dep. NTIS $3.50. 


RADIATION HAZARDS 


8858 (ORNL/TM—5344) Tritium instrumentation for a fu- 
sion reactor power Shank, K.E.; Easterly, C.E. (Oak Ridge 
National Lab., Tenn. (USA)). Sep 1976. Contract W-7405-eng-26. 
50p. Dep. NTIS $4.50. 2 
A review of tritium instrumentation is presented. This in- 
cludes a discussion of currently available in-plant instrumentation 
and methods required for sampling stacks, monitoring Fp 
streams and reactor coolants, analyzing occupational work areas 
for air and surface contamination, and personnel monitoring. Off- 
site instrumentation and collection techniques are also presented. 
Conclusions are made concerning the adequacy of existing instru- 
mentation in relation to the monitoring needs for fusion reactors. 
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INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 7837, 7838 


6859 (LA—6245-PR) Laser Fusion Program. Progress re- 
port, July 1—December 31, 1975. Skoberne, F. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jul 1976. Contract W- 
7405-eng-36. 118p. Dep. NTIS $5.50. 

Separate abstracts were prepared for the six included sec- 
tions. (MOW) 


— (LA—6245-PR, pp 64-74) Target experiments. Jul 
1976. 

In Laser Fusion 
1—December 31, 1975. 

Target experiments with Nd:glass and CO, laser provide the 
physical measurements that, with the help of theoretical analyses, 
are establishing a fundamental understanding of laser-target in- 
teraction, particularly of plasma physics and target compression. 


8861 (LA—6245-PR, pp 75-92) Laser-fusion target design 
and fabrication. Jul 1976. 

In Laser Fusion 
1—December 31, 1975. 

The pellet fabrication effort, supported by extensive 
theoretical investigations, supplies the thermonuclear fuel in 
packaged form suitable for laser-driven compressional heating ex- 
periments. These targets range from simple deuterated-tritiated 
plastic films to frozen DT pellets to complex DT gas-filled hollow 
microballoons, mounted on ultrathin supports and coated with 
various metals and/or plastics. Numerous quality-control and non- 
destructive testing techniques for characterizing the finished pellets 
are being developed. 


8862 (UCRL—77084) X-ray line spectra from DT filled SiO, 
microshells. Richards, L.; Eckels, D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 6 Oct 1975. Contract W- 
7405-ENG-48. 28p. (CONF-751130—41). Dep. NTIS $4.00. 

-_ From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 

This paper is a discussion of curved crystal x-ray spec- 
trometry of laser induced plasmas for hy < 4 keV. The plasmas 
were produced by a short pulse (<200 ps) of 1.06 u (neodymium 
glass) radiation on glass shells on the order of a hundred ym in 
diameter and a micron thick. Total absorbed laser energy is of the 
order of 10 joules and x-radiation .01-.1 joule/sr. The shells were 
filled with DT gas under compression. 


8863 (UCRL—77089) Interpretation of recent laser-plasma 
experiments. Shay, H.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Aug 1975. Contract W-7405-Eng- 
48. 45p. (CONF-750841—3). Dep. NTIS $4.00. 

From Gordon research conference on laser interaction with 
matter; Tilton, New Hampshire, USA (18 Aug 1975). 

This review of laser implosion research contains discussions 
on the efficiency of light absorption, processes of absorption, and 
the energy spectra of heated electrons. Diagrams are given show- 
ing the various processes and stages of a laser imploded target. 
— results using the LASNEX code are described. 


8864 (UCRL—78499) Design considerations in inertially-con- 
fined fusion reactors. Hovingh, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1976. Contract W-7405- 
Eng-48. 53p. Dep. NTIS $4.50. 

This paper discusses the effects of short time pulses of ener- 
getic icles and waves typical of inertially-confined ther- 
monuclear reactions on the first wall, blanket and shield of con- 
ceptual reactors. Several reactor designs are presented which at- 
tempt to cope with the various problems from the microexplosion 
debris. Fusion-fission hybrid reactors are also discussed. Emphasis 
is placed on the first-wall problems of laser-initiated, inertially con- 
fined fusion reactors using the deuterium-tritium fuel cycle. 


8865 (UCRL—78566) Lasers for thermonuclear fusion and 
their Krupke, W.F.; George, E.V. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1976. Con- 
— W-7405-ENG-48. 3lp. (CONF-760832—15). Dep. NTIS 
From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 
A discussion of the laser system requirements for fusion 
plications is presented. A comparison between the photolytic 
atomic iodine and electron beam pumped rare gas oxide laser 
systems are made in the context of a fusion laser system. The use 
of spontaneous and superfluorescent emission from selected rare 
gn tahagen exciplex systems to pump high average power atomic 
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Program. Progress report, July 
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iodine lasers is explored with emphasis on the pump source 
kinetics in relation to amplifier design. 


8866 (UCRL—78579) Design ee and meee per- 
formance for a un -pum 4-cm diameter rod amplifier. 
Linford, G.J.; Yarema, S.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 30 Jun 1976. Contract W-7405-ENG- 
48. 26p. (CONF-760513—11). Dep. NTIS $4.00. 

From 22. international instrumentation of the Instrument 
Society of America; San Diego, California, United States of Amer- 
ica (USA) (25 May 1976). 

A solid-state laser rod amplifier of moderate aperture 
achieving a high degree of spatial gain uniformity has been con- 
structed and its performance evaluated. Digital and analogue 
techniques were used to optimize the amplifier design for per- 
formance in a laser fusion application. Results of simple 2-D com- 

uter simulations and experimental evaluations of amplifier per- 
‘ormance are presented 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 7679 


8867 (COO—2802-1) Graphite curtain vacuum outgassing 
and heat transfer. Quarterly progress report No. 1, January 1, 
1976—March 31, 1976. Fivel, H.J.; Lang, G.P. (McDonnell 
Douglas Astronautics Co., St. Louis, Mo. (USA)). 1976. Contract 
E(11-1)-2802. 25p. Dep. NTIS $3.50. 

Progress during this quarter includes fabrication of a heat 
pipe and test fixture to study the operation of a heat pipe in a 
magnetic field, preparation of graphite fiber samples for thermal 
conductivity measurement tests, and preparing for vacuum out- 
gassing and sticking probability determinations. (MOW) 


8868 (LA—6459-MS) Neutron background spectra and 
ratio for neutron production between 10 and 
14 MeV by the reactions *H(p,n)*He, 'H(t,n)*He, and *H(d,n)*He. 
Drosg, M.; Auchampaugh, G.F.; Gurule, F. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jul 1976. Contract W-7405-Eng-36. 14p. 
Dep. NTIS $3.50. 
The monochromaticity of a ‘’single line’’ neutron source is 
of utmost importance whenever secondary neutron yields over a 
wide energy range must be measured. Among the neutron sources 
considered, *H(p,n)*He is best if a suitable beam stop is used; for 
example, *Si or “Ni. Tantalum and gold give much larger 
backgrounds. Neutron emission spectra from the hydrogen gases 
and from various beam stops have been measured and are given in 
1-MeV steps for primary neutron energies between 10 and 14 
MeV. 


8869 (SAND— 76-8244) One-dimensional model of steady, 
compressible channel flow with mass, momentum, and energy addi- 
tion. Johnston, S.C. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Sep 1976. Contract E(29-1)-789. 48p. Dep. NTIS $4.00. 

A one-dimensional model of steady, compressible channel 
flow with mass, momentum and energy addition is discussed. An 
exact solution to the governing equations was found and from it a 
similarity parameter relating dimensionless mass, momentum and 
energy addition identified. This similarity parameter is used to 
make two flows having different dimensionless mass, momentum 
and energy additions equivalent. Application of the similarity 
parameter to the LASL Intense Neutron Source experiment and 
the Sandia simulation of that experiment results in an expression 
relating the dimensionless mass addition of combustible gas 
required in the Sandia experiment to dimensionless energy addition 
in the LASL experiment. Results of the analysis indicate that the 
Sandia experiment can realistically simulate the energy addition in 
the LASL Intense Neutron Source experiment. 


(ERDA-tr—181) Design-technelogica technalogical anpects of of desig 


lag VN. Soke N.; eel GL ans 

Serebrennikov, D.V. (Nauchno-Issledovatel ‘skij Inst. Ehlek- 
trofizicheskoj Apparatury, vag c). — Translation 
of Russian preprint eit A-0205 26p. Dep. NTIS $ 

The structure of the DTTR vacuum aime) is described and 
its basic parameters are given. Vacuum chamber requirements are 
formulated and the principles of its construction are given. Ther- 
mal regimes of certain modifications of the protective screens are 
examined. Balance equations of the gas fluxes in the discharge 
chamber at different stages of the operating cycle are analyzed. 
The expediency of modular construction of the reactor pumpdown 
system is demonstrated. 
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MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 7876, 8331, 8451, 8629, 8636, 
8651, 8892 


8871 (COO—1112-342) VT: PDP-11 DOS compatible driver 
for Tektronix 4010 G Display Terminal. Akerlof, C.; Taylor, 
M. (Michigan Univ., Ann Arbor (USA). Randall Lab. of Physics). 
[nd]. Contract E(11-1)-1112. 4p. Dep. NTIS $3.50. 

VT is a DOS-compatible driver which allows the use of a 
Tektronix 4010 Graphics Display Terminal as an alphanumeric 
input device and as both an alphanumeric and graphics output 
device. This driver may be edited into the DOS CIL (Core Image 
Library) so a the Tektronix terminal may be accessed via the 
standard DOS I/O macros. 


8872 (COO—2383-0031) Annual progress report, May 21, 
1975—20 May 1976. (Illinois Univ., Urbana (USA). Dept. of 
pr Science). 1976. Contract E(1i-1)-2383. 343p. 
(UIUCDCS-APR—76). Dep. NTIS $10.00. 

Summaries of research relating to computers, programing, 
and mathematics and applications are presented. Most are descrip- 
tive in nature, although detailed technical information is given in 
some. The report is subdivided as follows: Hardware research 
(BURSTCALC, BURSTSORT, BURSTCOMM, OPTOCOMP, 
burst theory, FM-DIRAD, AM-DIRAD, BURFT, WALSHSTORE, 
MICROBURST, LOGITUNER, BURSTLOGIC, SCRAMBURST, 
FROG, INCOM, CARDALERT, and MUMS); Computer systems 
research (numerical methods, software and related work, publica- 
tions); Logical design and switching theory; Machine and software 
organization studies (information retrieval system, program 
analyzer, architecture, logic design, numerical analysis, code op- 
timization for virtual memory environment); Aspects of combina- 
torial computing (scheduling, data structures, parallel computation, 
combinatorics); Theory of digital computer arithmetic; ACSES: the 
automated computer science education system on PLATO; 
Machine intelligence and perception (AQVAL project); Status of 
women and minorities in academic computer science; Mesh 
research project; Numerical solution of partial differential equa- 
tions; Software description and design; Theory of computation; 
The solution of sparse linear and nonlinear equations; Estimation 
of global errors for partial differential equations; and General in- 
formation (personnel, bibliography, colloquia, drafting, shop 
production). 


8873 (COO—2383-0032) Numerical solution of stiff ordinary 
differential equations using collocation methods. Link, B.D. (Illinois 
Univ., Urbana (USA). Dept. of Computer Science). Jun 1976. 
Contract E(11-1)-2383. 113p. (UIUCDCS-R—76-813). Dep. NTIS 
$5.50. 

Thesis. 

A new class of methods, collocation methods, is suitable for 
the integration of stiff ordinary differential equations. The order 
and stability regions of these methods are characterized. The 
methods are stable and convergent for infrequcat formula changes 
and small stepsize changes. Block multistep methods which are 
stiffly stable up to order 24 and several families of multistep 
methods stiffly stable up to order 9 exist. A similar class of quadra- 
ture methods includes a family with the same stability regions as 
Enright’s second derivative methods but only requires first deriva- 
tives. 


8874 (IS-T—734) Name management in the construction of 
large programs. Carr, P.A.; Keller, R.F.; Wright, C.T. Jr. (Ames 
Lab., lowa (USA)). Aug 1976. Contract W-7405-eng-82. 260p. 
Dep. NTIS $9.00. 

There has been much recent work on the problem of con- 
structing large programs. One aspect of this problem that has been 
somewhat ignored is the management of names during the program 
construction process. A framework emphasizing this aspect of the 
problem is presented. Linguistic constructs for the manipulation of 
names between i tly written of text are defined. 
An implementation model defining the effect of — constructs 


demonstrated in terns of an example to 
implementation model is demo’ in ents of Go om example to 
illustrate the usefulness of the framework. 


8875 (LA—6440-MS) Software for the Intel 8080 

resident on Machine M (0). Seifert, W.M. (Los 
Alamos Scientific Lab., ayy a. Jul 1976. Contract W- 
7405-Eng-36. 27p. Dep. NTIS 
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Access to the Intel 8080 software which resides in the libra- 
ry of Machine M (0) is described. File definitions, control state- 
ments, user s, and examples are included. All reference 
manuals required are cited. 


(LA—6470-MS) Interim report on the HELPER 
= Schultz, D.E. (Los Alamos Scientific Lab., N. rv (usr). 
Aug 1976. Contract W-7405-eng-36. 1 1p. Dep. NTIS $ 

A brief description is given of the initial ai of HELPER 
and their implications. More productive — of HELPER have 
been discovered since the onset of the p . HELPER is now 
conceived as a component of a distributes processing network. 
—e" s initial and newly determined capabhi ities are outlined. 8 

gures. 


8877 (LA—6492-MS) PDP-11 debugging tool. Tolmie, D.E.; 
Gallegos, M.E. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 
1976. Contract W-7405-eng-36. 29p. Dep. NTIS $4.00. 

Debugging a PDP-11 System can be quite frustrating; pro- 
grams like ODT are he we but they must be integrated into exist- 
ing software. Also, ODT adds overhead to the system since it is in- 
terrupt-driven through software traps. This makes it dangerous to 
use in real-time systems. A stand-alone hardware device was 
developed that can be connected to a PDP-11 running any soft- 
ware package. It has most of the features of ODT plus some 
unique features. Since it operates in a real-time, on-line, dynamic 

le, it does not affect any timing or add overhead to the system. 
Traps are not required to drive it, and it is continually available. 
Many of its features can also be software-driven or -interrogated. 
The PDP-11 Debugging Tool can display information, modify 
memory, generate interrupts, simulate non-existing hardware, stack 
and display data or address values, count accesses to an address, 
halt when address accessed, and display the Unibus signals—all in 
real time. It has proven very useful for debugging both hardware 
and software problems. 6 figures. 


8878 (LA-UR—76-994) High-speed multiple-channel analog 
to digital data acquisition module for systems. 
Ethridge, C.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-Eng-36. 18p. (CONF-761006—2). Dep. 
NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter s ium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Intelligent data acquisition and instrumentation systems 
established by the incorporation of microprocessor technology 
require high-speed analog to digital conversion of multiple-channel 
input signals. Sophisticated data systems or subsystems are enabled 
by the microprocessor software flexibility to establish adaptive 
input data procedures. These adaptive procedures are enhanced by 
versatile interface circuitry which is software controlled. 


8879 (LTSS—304(Ed.2)) Livermore time-sharing system. 
Part IV. Library files. Chapter 304: ORDERLIB Subroutine libra- 
ry. Carpenter, E.; Solbeck, S.V.; Dusenbury, K. (comps.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
22 Mar 1976. Contract W-7405-eng-48. 439p. Dep. NTIS $11.75. 
A description given of the routines in the ORDERLIB 
subroutine library, which is available to users of the CHAT com- 
piler (an extended Fortran compiler) and/or the ORDER batch- 
system on the CDC 6600 and 7600 computers of the 


Geoae dee timesharing system. These include mathematical, ser- 
vice, input/output, and graphics routines; calling sequences, usage, 
and entry points are discussed. Error messages are tabulated, 
together with their meanings and suggestions as to possible causes 
and solutions. This chapter ye the following publications: 


E. Carpenter et al., "ORDER IB Subroutine Library, Lawrence 
Livermore Laboratory, Rept. LTSS-304 Ed. 1, June 1, 1973, and 
all revisions (Revs. 1-4) of this report; Octopus Communiques 
Nos. 377, 396, 751, 995, 1117, 1133. as and 1137. 


8880 (ORNL/CSD— 13) os Statistics Research 
Department progress report for June 30, 1976. Goss- 
lee, D.G.; Shelton, B.K.; Ward, R.C.; Wilson, D.G. (comps.). (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W-7405- 
eng-26. 76p. Dep. NTIS $5.00. 

Brief summaries of work done in mathematics and related 
fields are presented. Research in mathematics and statistics con- 
cerned statistical estimation, statistical testing, experiment design, 
probability, continuum mechanics, functional integration, matrices 
and other operators, and and mathematical software. More applied stu- 
dies were conducted in the areas of analytical chemistry, biological 
research, chemistry and physics research, energy research, environ- 
mental research, health physics research, materials research, reac- 
tor and thermonuclear research, sampling inspection, quality con- 
trol, and life testing, and uranium resource evaluation research. 
Additional sections deal with educational activities, presentation of 
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research results, and professional activities. 7 figures, 9 tables 

(RWR) 

6881 (ORNL/CSD—14) ALPS: classes of stable and semiposi- 
matrices. 


tive Berman, A.; Ward, R.C. (Oak Ridge National Lab., 
NTIS $4.00. Oct 1976. Contract W-7405-eng-26. 29p. Dep. 


per characterizes and interrelates various degrees of 
stability bet poten for real square matrices. The standard 
conditions for three major classes of matrices are made both 
stronger and weaker, and the resulting classes are examined. The 
major classes are diagonally stable, stable, and semipositive 
matrices denoted by A, L, and S, respectively. Their relationship 
to the classes of matrices whose principal minors are positive, 
denoted by P, and non-negative, denoted by P/sub o/, is also 
presented. 


8882 (SAND—76-0283) Convolution method for least- 
and differentiation of digital data. Madden, 
H.H.; Schreiner, D.G. (Sandia Labs., Albuquerque, N. — 
(USA)). Aug 1976. Contract E(29-1)-789. 58p. Dep. ‘Ntis $4 
The technique of ren eg et tse a 
smoothing of uniformly spaced digital data by convoluting the data 
with a smoothing array is reviewed. The use of digital computers 
for this type of numerical filtering and for determining smoothed 
derivatives was first discussed by Savitzky and Golay (Anal. Chem. 
36, 1627 (1964)). The report presents methods for extending the 
widths of the convolution arrays beyond the 25-point-width max- 
imum of Savitzky and Golay. It also gives corrections to errors in 
their paper. Three new algebraic equations are derived that can be 
used to determine the convolution array coefficients for determin- 
ing the smoothed first, second, and third derivative values by least- 
squares-fitting to a quadratic/cubic polynominal. Two simple tests 
for determining errors in least-squares-fit convolution arrays are 
given. The use of these convolution arrays for processing digital 
data is illustrated by examples that make use of a Rutherford 
backscattering spectrum from a cobalt molybdate catalyst. 


8883 (SAND—76-0392) Detecting stiffness with the F. 

(4,5) formulas. Shampine, L.F.; Hiebert, K.L. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)-789. 
17p. Dep. NTIS $3.50. 

Fehlberg (4,5) formulas appear to be the most effective 
Runge-Kutta formulas of moderate order for the solution of non- 
stiff ordinary differential equations. A simple, cheap scheme is 
developed for codes based on these formulas which detects stiff- 
ness with considerable reliability. If a user accidentally or unk- 
nowingly tries to integrate a stiff problem, a code with this scheme 
can warn him that it will be extremely inefficient and that he 
should switch to a code aimed specifically at such problems. 


8884 (UCID—17224) Application of recognition 

ues to crime analysis. Bender, C.F.; Cox, L.A. Jr.; Chappell, 
G.A. (California Univ., Livermore (USA). Lawrence ‘Livermore 
aa 15 Aug 1976. Contract W-7405-eng-48. 60p. Dep. NTIS 


The initial goal was to evaluate the capabilities of current 
pattern recognition techniques when applied to existing _compu- 
terized crime data. Performance was to be evaluated both in terms 
of the system's capability to predict crimes and to optimize police 
manpower allocation. A relation was sought to predict the crime’s 
susceptibility to solution, based on knowledge of the crime type, 
location, time, etc. The preliminary results of this work are 
discussed. They indicate that automatic crime analysis involving 
pattern recognition techniques is feasible, and that efforts to deter- 
nw i _— variables and techniques are warranted. 47 figures 


6885 (UCID—17266) Outlook for digital computing and its 
1976—1995. Chin, H.W.; Lau, H.; McWilliams, T.; 
Weisberg, A.; Widdoes, L.C.; Wood, L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Aug 1976. Contract 
W-7405-Eng-48;ONR-N00014-76-F-0023. 55p. Dep. NTIS $4.50. 
The current status of digital computing tech and its 
applications are briefly reviewed. A surprise-free (invention- 
precluding) scenario for predicting the advance of this technology 
and its applications for the next two decades is developed, and em- 
ployed to set lower bounds on the performance of digital comput- 
ing systems and their potential ications. Progress- fea- 
tures are identified, oe as ott & ts pantie of 
origin in the near term, and due to software timvtations in the 
longer term. 5 figures, 2 tables. 


8886 (UCRL—78421) System designer looks at the GPIB. 
Fisher, E.R. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 23 Jul 1976. Contract W-7405-Eng-48. 9p. (CONF- 
760930—1). Dep. NTIS $3.50. 
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From Western Electronics show and convention conference; 
Leo Aa California, United States of America (USA) (14 Sep 
1976). 

Lawrence Livermore Laboratory has made a commitment to 
use the IEEE-488 General Purpose Interface Bus (GPIB). This 
paper describes some of the use and implementation problems that 
we encountered in designing and operating a GPIB demonstration 
system at LLL. The system uses several manufacturers’ instru- 
ments connected together with a microprocessor controller. Some 
features that manufacturers could implement to help users become 
accustomed to GPIB operation are suggested. 


8887 Oe — 1) Architectural 
general purpose m Widdoes, Lc. Jr. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1976. 
Contract W-7405-eng-48;ONR-N-0014-76-F-0023. 17p. (CONF. 
760933—2). Dep. NTIS $3.50. 

From 13. Institute of Electrical and Electronics Engineers 
Computer Society international conference; Washington, Distric ict 
of Columbia, United States of America (USA) (7 Sep 1976). 

The potential advantages of multiprocessors are reviewed. 
Two examples are considered to demonstrate that low-per- 
formance processors and low-cost interconnection networks are 
not cost-effective in a broad sense. Communication requirements 
for multiprocessor applications are decomposed into three basic 
modes, and requirements are derived for the interconnection net- 
work. The cost of the interconnection network is considered. 


8888 (UR—116) FOCAL. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 8 Jun 1976. Contract W-7405- 
eng-48. 18p. Dep. NTIS $3.50. 

FOCAL produces a listing of a packed-ASCII Fortran 
source code followed by a code analysis of the entire code. The 
code analysis contains all the symbols appearing in the code, each 
followed by the line numbers where that symbol appears in the 
code. Up to 10,000 different symbols with 300,000 occurrences 
may appear. Line numbers are followed by an equal sign (=) in 
the code analysis if the symbol is being set in that line and by an 
asterisk (*) if the symbol appears in the label field of that line. 
Output may be sent to either the NIP printer, FR80, RJET ter- 
minals, or left on disk. FOCAL is capable of processing 100,000 
cards of Fortran source code per minute of machine time and has 
processed source files as large as 25,000 lines. FOCAL resides in 
the LIB-formatted public file USE on all 7600's. 


8889 (Y—2013) Postprocessor for an Automatic Programmed 
Tool (APT) processor. Williams, T.L. (Oak Ridge Y-12 Plant, 
Tenn. (USA)). Aug 1976. Contract W-7405-ENG-26. 11lp. Dep. 
NTIS $5.50. 

A postprocessor p was written for converting United 
Computing Corporation Automatic Programmed Tool (APT) 
cutter location data to a format compatible with the Ex-Cell-O 
921/922 turning machines equipped with DDNC or a Bendix 1800 
Control. The program is written in MACRO-11 and FORTRAN IV 
language for the PDP-11/10 minicomputer, and is run under con- 
= of the computer's disk operating system software. 44 figures, 6 
tables. 


econsiderations for 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 7971 


8890 (CONF-761011—2) Experiment in computer-assisted 
duplicate —_, Giles, C.A.; Brooks, A.A.; Doszkocs, T.; Hum- 
mel, D.J. (Oak Ri ge National Lab., Tenn. (USA)). 1976. Con- 
tract W-7405-ENG-26. 20p. Dep. NTIS $3.50. 

From Annual meeting of the American Society for Informa- 
tion Science; San Francisco, California, United States of America 
(USA) (5 Oct 1976). 

A computerized system for the identification of duplicate 
citations within large bibliographic data bases has been tested on 
five of the National Library of Medicine's Toxline files with en- 

couraging results. The technique is based on the generation of a 
"‘dupcheck"’ key or code consisting of characters selected from 
significant elements of the document description—author, title, 
journal title or CODEN, volume, page, and year. Factors which 
ae the data extraction procedure such as inconsistencies in 

or format an in i and 
tremalation ere discussed; methods for chou unventing bate 0 of 
this type are described. The computer program uses 
weighting, and summation scheme for the detection of ph my 
As in com Guid conmaiemn, Gi at ts ah 
defining a duplicate. If rigid criteria can be established, the system 
can identify redundant occurrences with a high degree of accura- 
cy. 
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8891 (COO—2487-3) gd study of networks. Progress 
saueet, aly 15, 1975—July 14, 1976. Campbell, E.J.; Kannel, M.; 

, K. (Massachusetts Inst. of Tech., Cambri (USA). Lab. 
for Nuclear Science). 30 Apr 1976. Contract E(11-1)-2487. 62p. 
Dep. NTIS $4.50. 

The Laboratory for Nuclear Science has continued its study 
into the feasibility of networks, changing the focus of the investiga- 
tion from the possible ways of collaborating with the MIT Informa- 
tion Processing Center in implementing a connection to the ARPA 
net to a wider consideration of the implications of computer 
resource sharing via networks. This report describes experiments 

lormed on ARPA net in collaboration with the Eounss 
tkeley Laboratory and experiments in more conventional forms 
of remote job entry to that site and others in ERDA. It discusses 
the use of the Multics mail as set up for ERDA, comparing it to 
other mail systems. Plans for future experiments in the ARPA net 
and for investigation of networks other than the ARPA net are 
. The conclusion was reached that resource sharing via 
networks is both feasible and desirable provided certain interface 
problems are solved. Recommendations are made for more in- 
vestigation into the human factors involved in network use, 
methods of providing consulting help to users, and determination 
of the most cost effective use of remote resource sharing. For the 
ag | for Nuclear Science, it is concluded that access to 
other ERDA computers via networks will meet some of our com- 
puting needs now and more in the future. However, remote 
resource sharing can be used only to supplement the on site com- 
puter, not replace it. At the present time, the best method of ac- 
cessing the ARPA net for our users is via the MIT Multics System. 
However, as a permanent solution, a mini-host located in our com- 
puter center may provide more capability. In the next year, we 
plan to work out methods of attacking the problems of interfacing 
to the ARPA net and to use it in a limited manner for actual 
production work. 


8892 (LBL—5310) Interactive matrix displays and manage- 
ment information : a feasibility assessment. Kitous, B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 
1976. Contract W-7405-ENG-48. 291p. Dep. NTIS $9.25. 
This thesis ms up a line of investigation in graphic 
methods for the yim mn of numerical ment information. A 
ific class of ic representations, cal Matrix Displa 


, is 
ined as the direct mapping of data tables into cnn-diniendionst 


graphic matrices. Each data item is represented by variations in 
the sizes of dots or bars, or in the density of grey shadings. A 
three-step research methodology is chosen to assess the feasibility 
of Matrix Displays for ment information reporting: findings 
in other fields relevant to the thesis of feasibility are identified, a 
theory of the usefulness of Matrix Displa a corresponding 
ante ove proposed, and the practical utility of the Matrix Display 
model is assessed in a real-life rial environment. It is found 
that two different fields of research provide strong evidence that 
Matrix Displays are technically feasible, experimental results on 
human visual performance and multidimensional analytic research. 
Then, a general-purpose model of data analysis with Matrix Dis- 
plays is i into an interactive computer program, MAT- 
D. This program incorporates three levels of matrix data anal- 
ysis: raw, profile, and similarity data displays. Finally, the practical 
utility of Matrix Displays is assessed in a real-life rial en- 
vironment. MA D was used to two quarterly reports 
enabling a manager to evaluate the performance of twelve subor- 
dinate entities. Later, the managerial feasibility of Matrix Displays 
i igated in a session where the r and his staff were 
invited to interact directl 
vironment. It was found Matrix Displays are both technically 
feasible and management feasible, in the sense that managers ac- 
this mode of representation. 52 figures, 16 tables, 161 
erences. 


(ORNL—S5193, 117-121) Analysis and evaluation. 
: , R.M.; DeAngelis, D.L. Aug 1976. 
Sciences Division. Annual progress report 


erationally and conceptually, 

tools for addressing the nu- 
component of the 
i is 


fe Hl 


analysis, , the U.S. International Bi i Program 
Eastern Sections” horen Biome (U.S. IBP, ), and, to a 
lesser extent, numerous other terrestrial and aquatic ERDA-spon 
sored research projects. Major accomplishments include implemen 
tation of and training in the use of the Statistical Analysis System 
development of Numerical and Textual Information System, publi 
cation of a Division data processing guide, operation of a com 
puter facility, and acquisition of computer equipment to meet data 
processing needs. Future goals are the expansion of computing 
capabilities, development of a computer graphics system for dis- 
play of spatial data, and continued collaboration with researchers 
on _ a activities. The specific objectives are: (a) to 
process with the most cost-effective means available; (b) to 
implement the present computer hardware and needs of 
Division staff and to for future needs; (c) to coordinate data 
processing activities within the confines of budget, manpower, and 
time; and (d) to store documented ecological data in a computer- 
accessible form. 


8894 (ORNL/CSD—5) Computerized scheme for duplicate 
checking of data bases. Giles, C.A.; Brooks, A.A.; 
Doszkocs, T.; Hummel, D.J. (Oak Ridge National Lab., Tenn. 
ae Aug 1976. Contract W-7405-eng-26. 20p. Dep. NTIS 
$3.50. 


A technique for the automatic identification of duplicate 
documents within large bibli ic data bases has been designed 
and tested with encouraging results. The procedure is based on the 
neration and comparison of significant elements compressed 
m existing document — Problems arising from incon- 
sistencies in editorial style data base formats from discre- 
pancies in spelling, punctuation, translation and transliteration 
schemes are discussed; one method for circumventing ambiguities 
and errors of this type is te gene The generalized computer pro- 
em a key-maki g. sorting, weighting, and summation 
scheme for detection of duplicates and, according to prelimina- 
ty findings, achieves this objective with a high degree of accuracy. 
Sample results from five large data bases — that this auto- 
matic system performs as effectively as manual techniques. 
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(LBL—5321) 

Carbon and deuterium nuclear magnetic resonance in solids, 
2:7720 (LBL— 5458) 

Computer model for noise in the dc Squid, 2:7765 (LBL—5461) 

Covered energy farms for solar energy conversion, 2:6749 
(LBL—4844) 
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elements, 2:8765 (EUR-CEA-FC-786) 
ALUMINIUM/ION COLLISIONS 
Bremsstrahlung induced by proton and helium-3 ion impact, 
:8272 


Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
Non-characteristic x-ray emission in Ne-Al collisions, 2:8229 
Recoil effects on the impact parameter dependence of x-ray 
production in heavy-ion collisions (<100 MeV), 2:8188 
(RLO-1388-298) 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
ALUMINIUM/ION SCATTERING ANALYSIS 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
ALUMINIUM/ION-ATOM COLLISIONS 
Lifetime studies of Ar-2p-vacancies travelling through solids, 
2:8222 
Non-characteristic x-rays from heavy ion collisions in gaseous 
and solid targets (50 MeV), 2:8315 
ALUMINIUM/MECHANICAL PROPERTIES 
Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
t rtation systems, 2:6672 (BMI-1954) 
ALUMINIUM/ORDER PARAMETERS 
Dynamics of the fluctuations of the two component 
superconducting order ter, 2:7544 - 
ALUMINIUM/PHYSICAL ADIATION EFFECTS 
Calculation of radiation effects as a function of incident neutron 
spectrum, 2:7605 
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ALUMINIUM/PROTON CHANNELING 
Energy loss of channeled protons in Al single crystal (1365 keV 
1726 keV), 2:8647 
ALUMINIUM/SPECIFIC HEAT 
Heat capacity of a superconducting film near Tsub(c), 2:7543 
ALUMINIUM/SPIN-LATTICE RELAXATION 
Nuclear spin-lattice relaxation in small superconductor in 
magnetic field, 2:8705 
ALUMINIUM/SPUTTERING 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
Experiments on transmission sputtering with 100-300 keV noble 
gas ions on metal films, 2:8251 
Line shape measurements of atoms sputtered from 
polycrystalline Cu, Zn and Al by 300 keV Ar* bombardment, 
8234 
The effect of adsorption of Cs and coadsorption of Cs and O, on 
bombardment-induced light emission from Cu and Al surfaces, 


2:8273 
ALUMINIUM/SUPERCONDUCTIVITY 
Current noise by fluctuations in superconducting microbridges, 
2: 


I-V characteristics of a superconductive film with a locally 
applied magnetic field, 2:7558 

Nuclear spin-lattice relaxation in small superconductor in 
magnetic field, 2:8705 

ALUMINIUM/TUNNEL EFFECT 

Electron-phonon interaction in the proximity effect regime, 
2:7627 

Tunneling measurements on granular and clean Al films, 2:7536 

ALUMINIUM 27/ENERGY LEVELS 
Excitation energies of levels in *7Al and **Si, 2:8506 
ALUMINIUM 27 TARGET/CARBON 12 REACTIONS 

Total reaction cross section for '"*C + ?"Al (45 to 70 MeV), 
2:8510 (ANL/PHY-76-2( Vol.2)) 

ALUMINIUM 27 TARGET/CHLORINE 35 REACTIONS 

Fusion and interaction barrier parameters and critical angular 
momenta from “Cl-induced reactions, 2:8517 

Two body final state coincidence measurements for fission-like 
processes following “Cl + ?7Al fusion (170 MeV, cross 
sections), 2:8509 (ANL/PHY-76-2( Vol.2)) 

ALUMINIUM 27 TARGET/NEON 20 REACTIONS 

First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 

ALUMINIUM 27 TARGET/OXYGEN 16 REACTIONS 

27A1('*O,"*Ca) coincidence measurements at E/sub L/ = 65.6 
MeV (65.6 MeV, cross sections, angular correlations, reaction 
mechanism), 2:8511 (ANL/PHY-76-2( Vol.2)) 

Study of the y de-excitation following deep-inelastic scattering of 
"6 + 7Al at 100 MeV (Excitation, adiabatic energy sharing, 
fragment strength, equilibration), 2:8515 (ANL/PHY-76- 
2(Vol.2)) 

ALUMINIUM 27 TARGET/OXYGEN 18 REACTIONS 

Study of strongly damped collisions in '*O + *"Al collisions at 96 
MeV (Mass, angular, and charge distributions), 2:8508 
(ANL/PHY-76-2(Vol.2)) 

ALUMINIUM 27 TARGET/PROTON REACTIONS 

Energy loss of channeled protons in Al single crystal (1365 keV 
and 1726 keV), 2:8647 

Excitation energies of levels in *”Al and *Si, 2:8506 

Present status of time-reversal invariance in the nuclear 
interactions, 2:8516 

ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
INCONEL 617 
ALUMINIUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding of tube-tube plate joints with a sectional 
chamber system, 2:7479 
ALUMINIUM ALLOYS/FABRICATION 
Multifilamentary Nb-Nb, (Al,Ge) superconductors, 2:7484 
ALUMINIUM ALLOYS/ION SCA RING ANALYSIS 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
ALUMINIUM ALLOYS/MAGNETIZATION 
Magnetization of the Konco system (La, Ce)Al,, 2:7567 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Simulation of in-reactor swelling in U-3.5 wt% Si-1.5 wt% Al by 

ion bombardment, 2:7607 
ALUMINIUM ALLOYS/SOLDERING 

Influence on the soldered seam properties with large gap widths 
by heat treatment (Using NiCrSi filler metals), 2:7474 

Low temperature aluminum soldering analysis, 2:7866 (BDX- 
613-1557) 

ALUMINIUM ALLOYS/SPUTTERING 

Crystalline transparency and anisotropy effects on backscattered 

noble gas ions (2-10 keV), 2:8205 
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ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 
Effect of Kondo impurities on the transition temperature of 
superconductors, 2:8709 
ALUMINIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Thermopower-anomaly in the dilute magnetic alloy (LaAl,)Gd 
(0.6, 2 t. % Gd), 2:7577 
ALUMINIUM ARSENIDES/ION COLLISIONS 
Investigation of the mass spectra of secondary ions ejected from 
the single crystal surface of semiconductors, 2:8245 
ALUMINIUM ARSENIDES/ION EMISSION 
Investigation of the mass spectra of secondary ions ejected from 
the single crystal surface of semiconductors, 2:8245 
ALUMINIUM BASE ALLOYS/DISLOCATIONS 
Investigation of irradiation strengthening of b.c.c. metals and 
their alloys. Progress report, January 1976-October 1976, 
2:7596 (ORO-3612-13) 
ALUMINIUM BASE ALLOYS/ELECTRON BEAM WELDING 
Applying electron beam welding in nuclear engineering, 2:7483 
ALUMINIUM BASE ALLOYS/ION CHANNELING 
The combined effects of lattice vibrations and irradiation- 
produced defects on dechanneling, 2:8236 
ALUMINIUM BASE ALLOYS/MACHINING 
Burrs produced by end milling, 2:7467 (BDX-613-1503) 
ALUMINIUM BASE ALLOYS/MAGNETIC FORCE WELDING 
Target material weld closure development, 2:7470 (BNWL-CC- 
496) 
ALUMINIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Intercomparison of temperature scales using low transition- 
temperature superconductors, 2:7581 
ALUMINIUM IONS/COLLISIONS 
Recoil effects on the impact parameter dependence of x-ray 
production in heavy-ion collisions (<100 MeV), 2:8188 
(RLO-1388-298) 
ALUMINIUM OXIDES/BONDING 
Ceramic flat pack enclosures for precision quartz crystal units, 
2:7614 (GEPP-246) 
Manufacturing problems of metal-ceramic bonds according to 
be solid state bonding method (Al,O, bonding to Cu or Al), 
:7510 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Process for gasification of heavy hydrocarbons (Patent; contact 
steam decomposition reaction; 700 to 1000°C), 2:6592 
ALUMINIUM OXIDES/HEAT STORAGE 
Terrestrial solar thermal electric power system: development of 
a model plant, 2:6765 (CONF-760423-) 
ALUMINIUM OXIDES/TUNNEL EFFECT 
Electron-phonon interaction in the proximity effect regime, 
2:7627 
AMERICIUM/BIOLOGICAL ACCUMULATION 
Appraisal of available information on uptake by plants of 
— elements and neptunium, 2:8119 (LA-6460- 
M 


) 
AMERICIUM/RADIOECOLOGICAL CONCENTRATION 

Nuclear materials transport, 2:6709 (ORNL-5193) 

AMERICIUM 241/CARCINOGENESIS 

Dose-response relationships for beagles injected with **Pu(IV) 

or *'Am(III), 2:8118 
AMERICIUM 241/EXCRETION 

Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 

AMERICIUM 241/RETENTION 

Duse-response relationships for beagles injected with **Pu(IV) 

or **'Am/(III), 2:8118 
AMERICIUM 241/TISSUE DISTRIBUTION 

Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 

Dose-response relationships for beagles injected with **Pu(IV) 
or *'Am(III), 2:8118 

AMES LABORATORY/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

AMEX PROCESS 

Exraction of uranium(IV) from aqueous organic nitric acid 

solutions using triaurylammonium sulfate, 2:6663 


ANTENNAS/PERFORMANCE 


AMIDES/GAS CHROMATOGRAPHY 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
— coal gasification, and COED coal liquefaction, 
2:76 


AMINES/DIELECTRIC PROPERTIES 
Investigation of the hydrates of amine sulfates by dielectric 
measurements, 2:7704 
AMINO ACIDS 
See also DTPA 
THYROXINE 
TYROSINE 
AMINO ACIDS/BIOLOGICAL EFFECTS 

Postirradiation recovery dependent on the uvr-! Locus in 

Bacillus subtilis ( UV radiation), 2:8072 
AMINO ACIDS/LABELLING 

Labeling pharmaceuticals with radioactive isotopes. Technical 
progress report, December 1, 1975-November 30, 1976, 
2:7738 (COO-2361-4) 

AMINOGLYCIDES 
See AMINES 
AMMONIA/PRODUCTION 

Preliminary research on ocean energy industrial complexes: 
phase I, 2:6771 (ORO-4915-3) 

AMMONIUM NITRATES/CORROSIVE EFFECTS 

Development and application of a corrosion susceptibility test 
for Ta,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 
76-0414) 

AMPHIBIANS/POPULATIONS 

Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 

ANDROGENS 
See also TESTOSTERONE 
ANDROGENS/BIOSYNTHESIS 

Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 

ANEMIAS 
Observations of the hematopoietic status in vivo and in vitro on 
mice of genotype S1/S1/sup d/, 2:8041 
ANEMOMETERS/DATA ACQUISITION 
Anemometry data and processing, 2:6885 (SAND-76-5586) 
ANEMOMETERS/DATA PROCESSING 
Anemometry data and processing, 2:6885 (SAND-76-5586) 
ANIMAL CELLS 
See also HAIR FOLLICLES 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 

Altered growth and RNA metabolism in cultured Chinese 
hamster ovary cells exposed to low levels of cadmium. 
Progress report, July 1, 1975-June 30, 1976 (X radiation; 
Cd tracer technique), 2:8061 (LA-6452-PR) 

Biological effects of accelerated boron, carbon, and neon ions, 
2:8064 

ANIMAL CELLS/GROWTH 

Altered growth and RNA metabolism in cultured Chinese 
hamster ovary cells exposed to low levels of cadmium. 
Progress report, July 1, 1975-June 30, 1976 (X radiation; 
Cd tracer technique), 2:8061 (LA-6452-PR) 

ANIMAL CELLS/INJURIES 

Flow-system analysis of exfoliated pulmonary cells: results of 
initial characterization studies in hamsters, 2:8039 (LA-UR- 
76-2/32) 

ANIMAL CELLS/RADIOSENSITIVITY 
Biological basis of heavy particle and fast neutron radiotherapy, 
2:8087 
ANL 
(Argonne National Laboratory.) 
ANL/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)( Vol.2)) 

ANOXIA/BIOLOGICAL EFFECTS 

Relationships between thrombopoiesis and erythropoiesis: with 
studies of the effects of preparations of thrombopoietin and 
eryth ietin (Fe and “Se tracer techniques), 2:8035 

ANTENNAS/LEVITATION 

— levitation of gravitational antenna at low temperatures, 

2:7828 





ANTENNAS/PERFORMANCE 


ANTENNAS/PERFORMANCE 
Preliminary measurements with a 4 K gravitational wave 
antenna, 2:7772 
ANTHRACITE/CHEMICAL COMPOSITION 
Porosity studies on active carbons from anthracite (42 refs), 
2:6540 
ANTHRACITE/POROSITY 
Porosity studies on active carbons from anthracite (42 refs), 
2:6540 
ANTIBIOTICS 
See also CHLORAMPHENICOL 
ANTIBIOTICS/BIOLOGICAL EFFECTS 
Restriction enzymes do not play a significant role in 
—* homospecific or heterospecific transformation, 
6 
ANTIFERROMAGNETIC MATERIALS/ORDER-DISORDER 
TRANSFORMATIONS 
Spin correlations near the percolation concentration in two 
dimensions, 2:7649 
ANTIMONY/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663 ) 
ANTIMONY 121 TARGET/ARGON 40 REACTIONS 
First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 
ANTIMONY 125/BETA-MINUS DECAY 
Levels of '*Te and '*Te and the decay of 13.3-h '"I and 2.7-yr 
"5Sb, 2:8547 
ANTIMONY 125/RADIATION MONITORING 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending,September 30, 1975, 
2:6702 (ORNL-5141) 
ANTIMONY ALLOYS/SPECIFIC HEAT 
Specific heat and tunneling measurements on amorphous indium 
films, 2:7540 
ANTIMONY ALLOYS/TUNNEL EFFECT 
Specific heat and tunneling measurements on amorphous indium 
films, 2:7540 
ANTINEUTRINO-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Neutral current in the Weinberg-Salam gauge model and elastic 
scattering of neutrinos and antineutrinos on nucleons, 2:8414 
ANTINEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Has hadronic color been excited in neutrino experiments (Cross 
sections), 2:8402 (BNL-21581) 
ANTINEUTRINO-NUCLEON INTERACTIONS/INELASTIC 
SCATTERING 
Observation of structure in invariant-mass distributions from v 
and antiv interactions, 2:8366 
ANTINEUTRINO-NUCLEON INTERACTIONS/WEAK 
NEUTRAL CURRENTS 


Evidence for parity nonconservation in the weak neutral current, 


2:8365 
ANTIPROTONS/PARITY 
Experimental confirmation of the parity of the antiproton, 
2:8372 
ANTIPROTONS/PARTICLE PRODUCTION 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
ANTIPROTONS/PHOTOPRODUCTION 
Inclusive photoproduction of charged particles in the forward 
hemisphere (9 to 18 GeV: cross sections), 2:8359 
ANTIREFLECTION COATINGS 
Effects of selective coatings on flat plate solar collector 
performance, 2:6794 (CONF-760423-) 
ANTIREFLECTION COATINGS/DESIGN 
Solar cell with niobium pentoxide anti-reflective coating (- 
Patent), 2:6764 


See INSECTS 
APARTMENT BUILDINGS/SOLAR WATER HEATERS 
Retrofit solar water-heating system for urban buildings, 2:6786 
(CONF-760423-) 
APPALACHIAN MOUNTAINS/GEOLOGY 
Regional geology as applied to geothermal resource evaluation, 
2:6817 (ERDA-76-11) 
APPALACHIAN MOUNTAINS/GEOTHERMAL 
EXPLORATION 
Application of geophysics to Appalachian geothermal resources 
evaluation, 2:6825 (ERDA-76-11) 
APPALACHIAN MOUNTAINS/GEOTHERMAL RESOURCES 
Regional geology as applied to geothermal resource evaluation, 
2:6817 (ERDA-76-11) 
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APPALACHIAN MOUNTAINS/GRAVITY SURVEYS 
Application of geophysics to Appalachian geothermal resources 
evaluation, 2:6825 (ERDA-76-11) 
APPALACHIAN MOUNTAINS/TECTONICS 
Heat producing mechanisms, 2:6818 (ERDA-76-11) 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Aquatic effects and material transport, 2:8013 (ORNL-5193) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Environmental and radiological safety studies. Interaction of 
238PuO, heat sources with terrestrial and aquatic environments. 
Quarterly report, January |-March 31, 1976, 2:8011 (LA- 
6415-PR) 
AQUATIC ECOSYSTEMS/GENETIC RADIATION EFFECTS 
Aquatic effects and material transport, 2:8013 (ORNL-5193) 
AQUIFERS/HEAT STORAGE 
Step beyond theory: aquifer storage energy, 2:6756 (CONF- 
760423-) 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARC WELDING 
Submerged-arc welding (Reactor containment), 2:7473 
ARGON 
See also ARGON 40 BEAMS 
ARGON/ATOM-ATOM COLLISIONS 
Kinetic study of energy transfer from He(n = 2, 3) to Ne, Ar, 
Kr, and Xe , 2:8318 
ARGON/CHEMICAL RADIATION EFFECTS 
Kinetic studies of Ar-N,-SF, mixtures following proton 
excitation, 2:7735 
ARGON/COLLISIONS 
Computer studies of low energy scattering in crystalline and 
amorphous targets, 2:8235 
ARGON/ELECTRON-ATOM COLLISIONS 
Electron-collisional excited-state kinetics in argon and mercury 
electrical discharges, 2:8320 
ARGON/ENERGY-LEVEL TRANSITIONS 
Many-body perturbation approaches to the calculation of 
transition probabilities, 2:8325 
ARGON/ION-ATOM COLLISIONS 
An ion-implantation method to measure the fraction of beam 
carrying inner-shell vacancies when penetrating solids, 2:8265 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
Non-characteristic x-rays from heavy ion collisions in gaseous 
and solid targets (SO MeV), 2:8315 
ARGON 40/BIOLOGICAL RADIATION EFFECTS 
Biological effects of accelerated boron, carbon, and neon ions, 
2:8064 
ARGON 40 BEAMS/CHANNELING 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
ARGON 40 BEAMS/ENERGY LOSSES 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
ARGON 40 REACTIONS/DEEP INELASTIC SCATTERING 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2:8602 (ANL/PHY-76-2( Vol.1)) 
ARGON 40 REACTIONS/ELASTIC SCATTERING 
Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2(Vol.1)) 
ARGON 40 REACTIONS/FISSION 
Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2:8602 (ANL/PHY-76-2( Vol.1)) 
ARGON 40 REACTIONS/FUSION REACTIONS 
First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 
ARGON 40 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2(Vol.1)) 
ARGON 40 REACTIONS/QUASI-ELASTIC SCATTERING 
Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2(Vol.1)) 
ARGON 40 REACTIONS/TOTAL CROSS SECTIONS 
Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2( Vol.1)) 
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ARGON 40 REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2(Vol.1)) 
ARGON IONS/BACKSCATTERING 
Backscattering of neutralised Ar-ions from a Cu(110) surface 
(200 eV Ar*), 2:8275 
ARGON IONS/COLLISIONS 
Backscattering of neutralized noble gas ions from polycrystalline 
surfaces at bombarding energies below | keV, 2:8226 
Backscattering of neutralised Ar-ions from a Cu(110) surface 
(200 eV Ar*), 2:8275 
Continuum photon emission by some metals under heavy ion 
bombardment (10 keV Art and Ne*), 2:8241 
Current density effects in secondary ion emission studies, 2:8278 
Electron emission from solid targets bombarded by noble gas 
ions (10-100keV): energetic and spatial distributions (50-80 
keV), 2:8203 
Inelastic collisions at ion bombardment surface. I. Studies in 
secondary ion and photon excitation, 2:8202 
Investigation of the mass spectra of secondary ions ejected from 
the single crystal surface of semiconductors, 2:8245 
On the continuous spectrum emitted by particles ejected from 
the surface of solid targets by an ion beam, 2:8242 
On the spectrum emitted by excited particles ejected from the 
surface of a calcium target by a beam of Ar* ions, 2:8243 
Secondary ion emission from polycrystalline molybdenum: 
energy and angular distributions, 2:8268 
The temperature and oxygen pressure influence on the iron 
secondary ion emission, 2:8246 
X-ray emission from boron and boron nitride by bombardment 
with nitrogen and argon ions, 2:8256 
ARGON IONS/ION SCATTERING ANALYSIS 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
ARGON IONS/ION-ATOM COLLISIONS 
An ion-implantation method to measure the fraction of beam 
carrying inner-shell vacancies when penetrating solids, 2:8265 
Lifetime studies of Ar-2p-vacancies travelling through solids, 
2:8222 
Optical excitation during ion bombardment of copper under 
channeling conditions, 2:8314 
ARGON IONS/RUTHERFORD SCATTERING 
The sputtering of PtSi and NiSi, 2:8258 
ARGON IONS/SPUTTERING 
Angular distribution measurements of sputtered atoms with 
characteristic X-ray emission (130,300 and 1000 keV Ar*), 
2:8264 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
Energy distributions of neutral atoms and molecules sputtered 
from polycrystalline silver (1 keV Ar*), 2:8204 
Experiments on transmission sputtering with 100-300 keV noble 
gas ions on metal films, 2:8251 
Line shape measurements of atoms sputtered from 
7 Gime aed Cu, Zn and Al by 300 keV Ar* bombardment, 
8 


Sputtering of potassium chloride by H, He and Ar ions (70 to 
300 keV), 2:8207 
Sputtering of ErD,: Experiment and theory, 2:8220 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
The effect of surface recoils on the energy distribution of 
sputtered gold, 2:8262 
ARGONNE NATIONAL LABORATORY 
See ANL 
AROMATICS 
See also DDT 
AROMATICS/BIOLOGICAL EFFECTS 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
AROMATICS/DISTILLATION 
Process for the separation of aromatic hydrocarbons from a 
mixed hydrocarbon feedstock (Patent; solvent extraction- 
steam distillation process), 2:6593 
AROMATICS/SOLVENT EXTRACTION 
Process for the am meg ay of aromatic hydrocarbons from a 
mixed hydrocarbon feedstock (Patent; solvent extraction- 


steam distillation process), 2:6593 
ES 


See also FLY ASH 
ASHES/CATALYTIC EFFECTS 
Chemical studies on SYNTHOIL process. Third quarterly report, 
March 1-May 31, 1976, 2:6500 (SAND-76-0335) 


ATOMICS INTERNATIONAL CANOGA PARK PLANT/ 


ASHES/CHEMICAL COMPOSITION 

Chemical studies on SYNTHOIL process. Third quarterly report, 
March 1-May 31, 1976, 2:6500 (SAND-76-0335) 

Review of trace element studies related to coal combustion in 
the Four Corners area of New Mexico (40 references), 2:6550 
(LA-6401-MS) 

ASHES/PARTICLE SIZE 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Interim report, February-March 1976, 2:6547 
(FE-2205-1) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Interim report, May 1-July 31, 1976, 2:6548 
(FE-2205-2) 

ASHES/REMOVAL 

Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 

Production of carbon black from coal (Patent; 5 claims; 2 
drawings), 2:6522 

ASPHALTENES/ACETYLATION 
Oxygen functions in asphaltenes (10 refs), 2:6542 
ASPHALTENES/CHEMICAL ANALYSIS 

Method for the determination of benzene insolubles, 
asphaltenes, and oils in coal-derived liquids, 2:6529 
(PERC/RI-76/6) 

ASPHALTENES/CHEMICAL PROPERTIES 

Asphaltenes from coal liquefaction (17 refs.), 2:6502 

ASPHALTENES/FRACTIONATION 

Preliminary examination of coal liquefaction products (12 refs.), 

2:6515 
ASPHALTENES/STRUCTURAL CHEMICAL ANALYSIS 

Aromaticity determination of coal, oil shale, and their 

derivatives by x-ray diffraction, 2:6535 
ASPHALTS 

See also ASPHALTENES 
ASPHALTS/PROCESSING 

Apparatus for processing coal and like material (Patent; 4 

claims; 2 drawings), 2:6444 
ASTROCYTOMAS 

See NEOPLASMS 
ASTRONAUTS/PERSONNEL DOSIMETRY 

High-LET particles in manned spaceflight: preliminary report, 

2:8092 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/ADIABATIC APPROXIMATION 
Post-adiabatic analysis of atomic collisions, 2:8317 
ATOM COLLISIONS/CHARGE EXCHANGE 

Charge exchange of low energy He ions and atoms scattered 

from a copper single crystal (3-10 keV He* and He), 2:8276 
ATOM COLLISIONS/REFLECTION 

Computer studies of the reflection of light ions from solids (10 
eV to 20 keV H, T and He atoms; Al, Cu, Nb and Au 
surfaces), 2:8254 

ATOM COLLISIONS/SCATTERING 

Charge exchange of low energy He ions and atoms scattered 

from a copper single crystal (3-10 keV He* and He), 2:8276 
ATOM COLLISIONS/SURFACE IONIZATION, 

Surface resonance ionization; total ionization cross-sections of 

alkali atoms impinging on a tungsten (110) surface, 2:8237 
ATOM-ATOM COLLISIONS/SIMULATION 

Computer studies of low energy scattering in crystalline and 

amorphous targets, 2:8235 
ATOMIC BEAMS/BEAM PRODUCTION 

Documentation of the operation of an arc-heated hydrogen atom 

source, 2:8187 (COO-2326-11) 
ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY LAWS 

Topical problems of nuclear law, 2:7159 

ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/ENERGY LEVELS 

Nonlinear energy level shifts in quantum electrodynamic 

corrections to laser-atom interactions, 2:8328 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL CANOGA PARK PLANT/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Ener, 
Commission contractor sites: calendar year 1973. Volume 2 





ATOMICS INTERNATIONAL CANOGA PARK PLANT/ 


( ce ilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)( Vol.2)) 
ATOMKRAFTWERK MUEHLEBERG 
See MUEHLEBERG REACTOR 
ATOMS 
See also MUONIC ATOMS 
ATOMS/AUGER EFFECT 
Auger and Coster-Kronig transitions, 2:8324 
Transition energies, 2:8327 
SS ae TRANSITIONS 
Auger and Coster-Kronig transitions, 2:8324 
ATOMS/ENERGY-LEVEL TRANSITIONS 
Radiative transitions, 2:8323 
Transition energies, 2:8327 
ATOMS/HYPE E STRUCTURE 

Isotope shifts, chemical shifts, and hyperfine interaction of 

atomic K x rays, 2:8290 
ATOMS/PHOTOIONIZATION 

Coherence versus incoherence in stepwise laser excitation of 
atoms and molecules, 2:8329 

Photoionization of inner-shell electrons, 2:8322 

ATOMS/RESEARCH PROGRAMS 

1975 annual summary report (Abstracts of papers published 

during previous calendar year), 2:8353 (IS-3900) 
ATOMS/SPECTRAL SHIFT 

Isotope shifts, chemical shifts, and hyperfine interaction of 

atomic K x rays, 2:8290 
ATOMS/X-RAY SPECTRA 

Isotope shifts, chemical shifts, and hyperfine interaction of 
atomic K x rays, 2:8290 

Radiative transitions, 2:8323 

AUGER EFFECT 
See also COSTER-KRONIG TRANSITIONS 
AUGER EFFECT/ATOMS 
Auger and Coster-Kronig transitions, 2:8324 
AUGER EFFECT/REVIEWS 

Two-photon emission, the radiative Auger effect, and the double 

Auger process, 2:8326 
AUGER EFFECT/YIELDS 

Inner-shell transition measurements with radioactive atoms, 

2:8287 
AUSTRALIA/COAL DEPOSITS 

Geology of the Bowen and Galilee Basin coalfields, 2:6555 

Geology of Australian coalfields: some other coal basins, 2:6556 

Marketable resources of Australian coal, 2:6577 

Palaeogeographic evolution of Australia with particular 
reference to the formation of coal bearing sequences, 2:6557 

Permian coal deposits of New South Wales, 2:6558 

Spatial and temporal variation of the type and rank of Australian 
coals, 2:6559 

AUSTRALIA/COAL INDUSTRY 

Australian black coal: its occurrence, mining, preparation, and 
use. Conference held at Wollongong, Australia, February 18- 
20, 1975, 2:7412 

Keynote address (Total energy 1900-1975; coal production by 
country and rank for 1971; fossil fuel reserves and resources 
by country), 2:6561 

AUSTRALIA/COAL RESERVES 

Australian black coal: its occurrence, mining, preparation, and 
use. Conference held at Wollongong, Australia, February 18- 
20, 1975, 2:7412 

Marketable resources of Australian coal, 2:6577 

Production of |p ome and liquid fuels from coal, 2:6479 

Relationship of Australian coal resources to other fuel resources 
in Australia, 2:6560 

Some aspects of interaction between the coal industry and the 
community, 2:7414 

AUSTRALIA/ENERGY DEMAND 
Production of and liquid fuels from coal, 2:6479 
AUSTRALIA/ENERGY POLICY 

Marketable resources of Australian coal, 2:6577 

Relationship of Australian coal resources to other fuel resources 
in Australia, 2:6560 

AUSTRALIA/URANIUM RESERVES 

Relationship of Australian coal resources to other fuel resources 

in Australia, 2:6560 
AUTOMOBILES/BIBLIOGRAPHIES 

Motor vehicle emissions. A bibliography with abstracts: 1967- 

March 1974, 2:7456 (PB-232235) 
AUTOMOBILES/EXHAUST GASES 

Motor vehicle emissions. A bibliography with abstracts: 1967- 
March 1974, 2:7456 (PB-232235) 

Recommended practice in operation of instruments for 
measurement of auto exhaust emissions by the CVS procedure 
(Constant Volume Sampling (CVS)), 2:7461 (BERC/IC-76/1) 

Technical amendments, 2:7986 
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AUTOMOBILES/FUEL ECONOMY 
Motor vehicle economy measuring instrument ‘meas 2:7450 
AUTOMOBILES/POLL IN REGULATIONS 
Final evaporative emission regulations for light duty vehicles and 
trucks, 2:7987 
Technical amendments, 2:7986 
AUTOMOBILES/SPARK IGNITION ENGINES 
Engine data measurement system (Pouliot variable displacement 
engine), 2:7445 (SAND-76-8245) 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
Status of technology for converting coal to liquids for 
transportation fuels, 2:6501 
AUTORADIOGRAPHY /DIELECTRIC TRACK DETECTORS 
Improvement in spatial resolution of track-etching 
microradiography, 2:7903 
AVR REACTOR/PERSONNEL 
Shift crew training explained by the example of the AVR 
experimental nuclear power station, 2:7031 


BABCOCK AND WILCOX LPR REACTOR 
See LPR REACTOR 
BACILLUS SUBTILIS/BIOLOGICAL RADIATION EFFECTS 
Postirradiation recovery dependent on the uvr-! Locus in 
Bacillus subtilis ( UV radiation), 2:8072 
BACILLUS SUBTILIS/BIOLOGICAL RECOVERY 
Postirradiation recovery dependent on the,uvr-! Locus in 
Bacillus subtilis ( UV radiation), 2:8072 
BACILLUS SUBTILIS/MUTANTS 
Postirradiation recovery dependent on. the uvr-1 Locus in 
Bacillus subtilis ( UV radiation), 2;8072 
BACTERIA 
See also ESCHERICHIA COLI 
HAEMOPHILUS 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Biological effects of accelerated boron, carbon, and neon ions, 
8064 


BACTERIAL SPORES/BIOLOGICAL RADIATION EFFECTS 
Studies on the effects of cosmic HZE-particles on different 
biological systems in the Biostack experiments I| and II flown 
on board of Apollo 16 and 17, 2:8069 
BACTERIOPHAGES/BIOCHEMISTRY 
Read-through proteins of group 4 RNA bacteriophages TW19 
and TW28 (Escherichia coli), 2:8037 
BACTERIOPHAGES/BIOLOGICAL EVOLUTION 
Read-through proteins of group 4 RNA bacteriophages TW19 
and TW28 (Escherichia coli), 2:8037 
BACTERIOPHAGES/GENETIC MAPPING 
Mapping of two isoleucine tRNA isoacceptor genes in 
hage TS DNA, 2:8045 
BACTERIOPHAGES/METABOLISM 
Exonuclease associated with bacteriophage TS-induced DNA 
pol rase, 2:8049 
BAG MODEL/EXCITED STATES 
Spectrum of P-wave baryonic excitations in a model with field 
confinement, 2:8424 
BAG MODEL/NUCLEAR POTENTIAL 
Hadronic deformation energy in the MIT bag model, 2:8420 
(COO-3069-428) 
BAG MODEL/THREE-DIMENSIONAL CALCULATIONS 
Self-consistent quark bag in three space dimensions, 2:8423 
BARIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
BARIUM/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
BARIUM 131/BETA-PLUS DECAY 
Level structure of '*"Cs and the decay energy of "'Ba, 2:8546 
BARIUM 133/ELECTRON CAPTURE DECAY 
A single detector method for the determination of P/sub K1/ in 
"Ba, 2:8545 
BARIUM 134/ENERGY LEVELS 
'4Ba level scheme as observed in the decay of ™La , 2:8550 
Evidence for inversion of 0* phonon states and y softness in 
™Ba, 2:8548 
BARIUM 140/RADIATION MONITORING 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
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BARIUM COMPOUNDS/CRYSTAL STRUCTURE 

Structural and magnetic transitions in BaMnF,, 2:8656 (BNL- 
21475) 

BARIUM COMPOUNDS/MOLECULAR STRUCTURE 

Structural studies of the BaPb/sub 1-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 

BARIUM COMPOUNDS/NEUTRON DIFFRACTION 

Structural and magnetic transitions in BaMnF,, 2:8656 (BNL- 
21475) 

BARIUM COMPOUNDS/SUPERCONDUCTIVITY 

Structural studies of the BaPb/sub 1-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 

BARIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Isotope separation by laser deflection of an atomic beam, 2:7717 
BARNWELL FUEL PROCESSING PLANT/RADIOACTIVE 

EFFLUENTS 

Environmental impact of 'C released by a nuclear fuel- 
reprocessing plant (Calculation of external dose and whole- 
body doses), 2:6710 

BARSEBAECK-1 REACTOR/DISTRICT HEATING 
District heating from Barsebeck nuclear power plant, 2:6977 
BARYON RESONANCES 
See also DJRESONANCES 
N|RESONANCES 
BARYON RESONANCES/DECAY 
Observation of a narrow antibaryon state at 2.26 GeV/c’, 2:8360 
BARYON RESONANCES/PARTICLE IDENTIFICATION 
Observation of a narrow antibaryon state at 2.26 GeV/c?, 2:8360 
BARYON-BARYON INTERACTIONS 
See also NEUTRON-DEUTERON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
BARYON-BARYON INTERACTIONS/ELASTIC SCATTERING 

Impact parameter study of elastic hadron-proton scattering at 50 
and 175 GeV/c. Interim report No. 137 (Differential cross 
sections, optical model, partial waves), 2:8421 (COO-3130TB- 
221) 

BASEDOW’S DISEASE 
See HYPERTHYROIDISM 
BATTELLE COLUMBUS LABORATORY/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)( Vol.2)) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAGLES/RADIONUCLIDE KINETICS 
Dose-response relationships for beagles injected with **Pu(IV) 
or *'Am/(III), 2:8118 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
BEAM DYNAMICS/COMPUTER CODES 

New field equations (Maxwell equations, relativistic range, scalar 

conductivity, gas-plasma medium), 2:8190 (UCID-17286) 
BEAM INJECTION HEATING 

On the injection of a cold relativistic electron beam into a cold 

plasma, 2:8731 
BEAM STACKING 

Effect of random errors in superconducting magnets during 

beam stacking, 2:7895 (BNL-50507) 
BEAM-PLASMA SYSTEMS/BEAM OPTICS 

Diode compression of an intense relativistic electron beam, 

2:8744 
BEAM-PLASMA SYSTEMS/LANDAU DAMPING 
Nonlinear Landau damping of electrostatic waves in an electron 
beam-plasma system, 2:8789 
BEAM-PLASMA SYSTEMS/LASER-RADIATION HEATING 
Laser beam-plasma coupling in laser solenoid plasmas, 2:8787 
BEAM-PLASMA SYSTEMS/PLASMA HEATING 

On the injection of a cold relativistic electron beam into a cold 

plasma, 2:8731 
BEAM-PLASMA SYSTEMS/TRANSPORT THEORY 

Intense relativistic electron beam equilibria in vacuum without a 

magnetic guide field, 2:8788 
BEES 

See INSECTS 
BENZOPYRENE/UPTAKE 

Absorption of 3,4-benzopyrene by plant roots, 2:8048 (ORNL- 
tr-4122) 

BERKELIUM 245/ELECTRON CAPTURE DECAY 

——— decay of “Bk (4.90d) and **Bk (1.80d), 
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BERKELIUM 246/ELECTRON CAPTURE DECAY 

Electron capture decay of **Bk (4.90d) and Bk (1.80d), 

2:8569 
BERYLLIUM/AUGER EFFECT 

Many-body perturbation approaches to the calculation of 

transition probabilities, 2:8325 
BERYLLIUM/ION COLLISIONS 

Electron emission from solid targets bombarded by noble gas 
ions (10-100keV): energetic and spatial distributions (50-80 
keV), 2:8203 

BERYLLIUM/ION-ATOM COLLISIONS 
Characteristic K X-ray production in heavy ion-atorn collisions 
in solids (2-4 MeV), 2:8194 
BERYLLIUM/SURFACE COATING 
Dielectric coatings on metal substrates, 2:7471 (UCRL-78249) 
BERYLLIUM/TRANSITION TEMPERATURE 

Intercomparison of temperature scales using low transition- 

temperature superconductors, 2:7581 
BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 

(y.p) process in Ilp-shell nuclei for E/sub y/ = 60-200 MeV, 

2:8502 
BERYLLIUM 9 TARGET/PROTON REACTIONS 

Search for multiphoton events from proton-nuclei interactions at 

300 GeV/c, 2:8377 
BERYLLIUM ALLOYS/PRECIPITATION HARDENING 

Study of precipitation using nuclear magnetic resonance: Cu-13 

at. % Be, 2:7513 
BERYLLIUM IONS/COLLISIONS 

Z, scaling for impact-parameter dependence of inner-shell 

ionization by heavy ions (2 MeV to 16 MeV), 2:8198 
BERYLLIUM MODERATORS 

See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 

See FOKKER-PLANCK EQUATION 
BETA DECAY 

See also BETA-PLUS DECAY 

ELECTRON CAPTURE DECAY 
Some symmetry and renormalization effects in nuclear B-decay, 
2:8630 
BETA SPECTRA/CALCULATION METHODS 
Beta-energy averaging and beta spectra, 2:8629 (LA-6445-MS) 
BETA-PLUS DECAY/X-RAY SPECTRA 

Secondary atomic effects accompanying nuclear transitions, 

2:8289 
BETTIS/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)( Vol.2)) 

BF3 COUNTERS/PERFORMANCE 

A neutron detector for measurement of total neutron production 
cross sections, 2:7908 

Neutron absorption lithium detector, 2:7274 (BNWL-CC-397) 

BHWR TYPE REACTORS/PLANNING 

Too late for the heavy water reactor. The situation from 

Sweden's point of view, 2:7042 
BINARY STARS/ECLIPSE 

Interpretation of eclipses at emission-line frequencies in Wolf- 

Rayet binaries, 2:8138 
BINARY STARS/EMISSION SPECTRA 

Interpretation of eclipses at emission-line frequencies in Wolf- 

Rayet binaries, 2:8138 
BINARY STARS/MASS 

Measurement of the masses of the neutron star, Her X-1, and its 
binary companion, HZ Her, as derived from the study of 1.24- 
second optical pulsations from the Hz Her - Her X-1 binary 
system and the x ray-to-optical reprocessing reflection and 
transmission mechanisms, 2:8131 (LBL-3639) 

BINARY STARS/PULSARS 

Relativistic irregularity in the rotation of a pulsar moving in an 

elliptic orbit, 2:8133 
BINARY STARS/STAR EVOLUTION 

Possible observational tests for some aspects of binary-star 
evolution theory, 2:8135 

The nature of the ‘’runaway”’ stars, 2:8136 

BINARY STARS/VISIBLE RADIATION 

Measurement of the masses of the neutron star, Her X-1, and its 
binary companion, HZ Her, as derived from the study of 1.24- 
second optical pulsations from the Hz Her - Her X-1 binary 
system and the x ray-to-optical reprocessing reflection and 
transmission mechanisms, 2:8131 (LBL-3639) 
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BINARY-FLUID SYSTEMS/COMPARATIVE EVALUATIONS 
Hydrothermal electric power conversion systems, 2:6863 (SAN- 
1077-4) 
BINARY-FLUID SYSTEMS/DESIGN 
ae dual energy transfer method and apparatus (Patent), 
Method for producing mechanical energy from geothermal brine 
(Patent), 2:6865 
BIODEGRADATION/FEASIBILITY STUDIES 
Waste management analyses and applications, 2:8000 (ORNL- 
5193) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BLOOD 
FOOD 
LEAVES 
MILK 
PLANTS 
ROOTS 
TISSUES 
BIOLOGICAL MATERIALS/BIOCHEMISTRY 
Effect of frequency in electromagnetic interactions with 
biological systems, 2:8029 (SAND-76-0576) 
BIOLOGICAL MODELS/STABILITY 
Eastern deciduous forest biome, 2:8058 (ORNL-5193) 
BIOLOGICAL RECOVERY/FRACTIONATED IRRADIATION 
Cell cycle kinetics and radiation therapy, 2:8084 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Covered energy farms for solar energy conversion, 2:6749 (LBL- 
4844) 
BIRDS/ANIMAL BREEDING 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
BIRDS/POPULATIONS 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
BISMUTH/COOPER PAIRS 
Fluctuation enhanced conductivity in amorphous 
superconductors, 2:8703 
BISMUTH/ION COLLISIONS 
Neutralisation behavior in scattering of low energy ions from 
solid surfaces, 2:8212 
BISMUTH/PROXIMITY EFFECT 
Proximity effect in amorphous bismuth, 2:7552 
BISMUTH/SUPERCONDUCTIVITY 
Fluctuation enhanced conductivity in amorphous 
superconductors, 2:8703 
BISMUTH 209 TARGET/ARGON 40 REACTIONS 
Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2( Vol.1)) 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2( Vol.1)) 
Energy dissipation and nucleon transfer in heavy-ion reactions, 
2:8561 


First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 

BISMUTH 209 TARGET/NEON 20 REACTIONS 

First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 

BISMUTH 209 TARGET/PHOTONUCLEAR REACTIONS 

Width of giant resonance in the absorption for the cross section 

of y rays by nuclei in the region 150<A<200, 2:8560 
BISMUTH 209 TARGET/XENON 136 REACTIONS 

Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2(Vol.1)) 

7 dissipation and nucleon transfer in heavy-ion reactions, 

78561 


Fragment charge distributions from the reaction **Bi + '*Xe at 
1130 MeV (Angular and mass distributions, reaction kinetics), 
2:8563 (ANL/PHY-76-2( Vol.2)) 

Optical theorem for heavy-ion scattering (Partial wave 
expansion, total cross sections), 2:8613 (ANL/PHY-76- 
2(Vol.2)) 

BISMUTH ALLOYS/PHASE TRANSFORMATIONS 
=o of a new phase transition within superconductivity, 
:7551 
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BISMUTH COMPOUNDS/MOLECULAR STRUCTURE 

Structural studies of the BaPb/sub |-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 

BISMUTH COMPOUNDS/SUPERCONDUCTIVITY 

Structural studies of the BaPb/sub 1-x/Bi/sub x/O; system, 
2:7623 (BNL-21484) 

BISMUTH IONS/ENERGY TRANSFER 

Energy transfer between Bi**yieldsEu**, Bi**yieldsSm** and 
UO,?*yieldsEu** in oxide glasses, 2:8296 

Energy transfer between Bi**yieldsEu™*, Bi**yieldsSm** and 
UO,?*yieldsEu** in oxide glasses, 2:8296 

BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
COAL TAR 
BITUMENS/GASIFICATION 

Gasification process (Partial combination of tar sand oil in 

hollow reactor), 2:6617 
BITUMENS/PROCESSING 

Apparatus for processing coal and like material (Patent; 4 

claims; 2 drawings), 2:6444 
BITUMINOUS COAL/CAKING POWER 

Effects of boron trifluoride sorption on the caking properties of 

coal, 2:6538 
BITUMINOUS COAL/CHEMICAL REACTORS 

Reaction of fluorine gas with coal and the aromaticity of coal (5 

refs), 2:6539 
BITUMINOUS COAL/COKING 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly reports 
for the period January 22-October 24, 1975, 2:6493 (FE- 
1754-1) 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
October 25, 1975-January 30, 1976, 2:6494 (FE-1754-2) 

BITUMINOUS COAL/COMBUSTION 

Pollutant control through staged combustion of pulverized coal. 
Phase I, comprehensive report. Interim report, December 
1975-April 1976 (28 references; 35 figures), 2:6574 (FE- 
1817-2) 

BITUMINOUS COAL/DENITRIFICATION 

Reaction of fluorine gas with coal and the aromaticity of coal (5 

refs), 2:6539 
BITUMINOUS COAL/DESULFURIZATION 

Catalytic liquefaction of coal (4 refs.), 2:6509 

Reaction of fluorine gas with coal and the aromaticity of coal (5 
refs), 2:6539 

BITUMINOUS COAL/HYDROGENATION 

Petrographic classification of solid residues derived from the 

hydrogenation of bituminous coals (11 refs.), 2:6461 
BITUMINOUS COAL/MOLECULAR STRUCTURE 

Reaction of fluorine gas with coal and the aromaticity of coal (5 

refs), 2:6539 
BITUMINOUS COAL/PETROLOGY 

Petrographic classification of solid residues derived from the 

hydrogenation of bituminous coals (11 refs.), 2:6461 
BITUMINOUS COAL/SORPTIVE PROPERTIES 
Effects of boron trifluoride sorption on the caking properties of 
coal, 2:6538 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/EFFICIENCY 
Requirements for coals in Japanese coking blends, 2:6449 
BLAST FURNACES/OPERATION 
Requirements for coals in Japanese coking blends, 2:6449 
BLOCKING 
See CHANNELING 
BLOOD/BIOLOGICAL RADIATION EFFECTS 

Extracorporeal irradiation of blood and lymph in 

adrenalectomized calves, 2:8106 
BLOOD FORMATION 
See also ERYTHROPOIESIS 

Observations of the hematopoietic status in vivo and in vitro on 

mice of genotype S1/S1/sup d/, 2:8041 
BLOOD FORMATION/BIOCHEMISTRY 

Relationships between thrombopoiesis and erythropoiesis: with 
studies of the effects of preparations of thrombopoietin and 
a (Fe and ™Se tracer techniques), 2:8035 

BLO N/HEAT TRANSFER 
Blowdown experiments with upper head injection in G2 17 x 17 
rod array. Volume Il (PWR), 2:7311 (WCAP-8642(Vol.2)) 
BNL 
(Brookhaven National Laboratory.) 
BNL/ENERGY MODELS 
Energy model data base program, 2:7404 (BNL-21545) 
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BNL/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
Ca of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

BOILERS/CORROSION 

Direct sampling and characterization of gaseous species 
responsible for fireside corrosion in fossil fuel-fired systems. 
First qu uarterly progress report, April 1-June 30, 1976. Report 
No. 4225-C, 2:6575 (FE-2288-4) 

BOILERS/FOULING 

Direct sampling and characterization of gaseous species 
responsible for fireside corrosion in fossil fuel-fired systems. 
First ry progress report, April 1-June 30, 1976. Report 
No. sh25-C. mane (FE-2288-4) 


BOILING DETECTIO 
Location of a boiling t noise source by noise analysis techniques, 
2:7187 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLOMETERS/DESIGN 
— transition edge bolometer, 2:7781 
BOL 


See FASTENERS 
BONE MARROW/CFU 
Observations of the hematopoietic status in vivo and in vitro on 
mice of genotype S1/S1/sup d/, 2:8041 
BONE MARROW/RADIATION DOSES 
Handbook of selected organ doses for projections common in 
diagnostic radiology, 2:8078 (FDA-76-8031) 
INES 


See SKELETON 
BOREHOLES/TEMPERATURE MEASUREMENT 
Regional geology as applied to geothermal resource evaluation, 
2:6817 (ERDA-76-11) 
BORIDES/PRECIPITATION 
Kinetics and morphology of borocarbide Mz3(B,C), intergranular 
preci on in steels, 2:7498 
BORN-OPPENHEIMER APPROXIMATION/ELECTRON- 
MOLECULE COLLISIONS 
Role of the Born-Oppenheimer approximation in the vibrational 
excitation of molecules by electrons, 2:8319 
BORON/ION COLLISIONS 
X-ray emission from boron and boron nitride by bombardment 
with nitrogen and argon ions, 2:8256 
BORON/METALLURGICAL EFFECTS 
Segregation of boron to grain boundaries in boron and a 
stainless steel, 2:7505 
BORON/RADIATION ABSORPTION ANALYSIS 
Measurement of boron content in by the neutron 
absorption method, 2:7684 (RFP-Trans-86) 
BORON/SUBLIMATION 
Sublimation of boron (1823 to 2253°K; sublimation heat), 
2:7656 (SAND-76-8503) 
BORON 10/BIOLOGICAL RADIATION EFFECTS 
ey effects of accelerated boron, carbon, and neon ions, 
BORON 10 TARGET/CARBON 12 REACTIONS 
ag eg of fusion cross sections for heavy-ion systems at 
low energies, 2:8503 
BORO 10 TARGET/NEUTRON REACTIONS 
Study of structure of light nuclei with neutrons. Progress rt, 
September 1, 1975-August 30, 1976 (Differential —" 
sections, summaries of research activities at Ohio University, 
R matrix), 2:8500 (COO-2490-3) 
BORON 11/BIOLOGICAL RADIATION EFFECTS 
mee oy effects of accelerated boron, carbon, and neon ions, 


BORON 11 REACTIONS/ELASTIC SCATTERING 
Optical theorem for heavy-ion scattering (Partial wave 
: - oy total cross sections), 2:8613 (ANL/PHY-76- 
(Vol.2)) 
BORON 11 TARGET/CARBON 12 REACTIONS 
Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 
BORON 11 TARGET/NEUTRON REACTIONS 
Study of structure of light nuclei with neutrons. Progress 
September 1, 1975-August 30, 1976 (Differential cross 
sections, summaries of research activities at Ohio University, 
R matrix), 2:8500 (COO-2490-3) 
BORON 1! TARGET/PION REACTIONS 
~e ny = _— scattering lengths. II, 2:8455 (COO- 


BROOKHAVEN AGS/SUPERCONDUCTING MAGNETS 


BORON 8/BETA-PLUS DECAY 
Recent experimental studies of weak magnetism and second 
class interactions in nuclear beta decay, 2:8495 
BORON COMPOUNDS/DETONATIONS 
Performance of boron explosives, 2:7699 (LA-2341) 
BORON FLUORIDES/SOLVENT EXTRACTION 
Effects of boron trifluoride sorption on the caking properties of 
coal, 2:6538 
BORON FLUORIDES/SORPTION 
Effects of oo trifluoride sorption on the caking properties of 
coal, 2:653 
BORON IONS/ENERGY LOSSES 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
BORON IONS/ION-ATOM COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
BORON IONS/ION-MOLECULE COLLISIONS 
"Sear transfer processes in ion collisions with atomic 
ey Final report for — February 1, 1975-June 30, 
1376 :8303 (COO-2562-2) 
BORON iONS/STOPPING POWER 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
BORON NITRIDES/FABRICATION 
Process for the preparation of a composite cubic boron nitride 
layer abrasive body, 2:7617 
BORON NITRIDES/ION COLLISIONS 
X-ray emission from boron and boron nitride by bombardment 
with nitrogen and argon ions, 2:8256 
BOSE-EINSTEIN GAS/SUPERFLUIDITY 
Theory of solution of superfluid Fermi-liquid in superfluid Bose- 
liquid (Three-liquid hydrodynamics), 2:8339 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAIN/MAGNETIC FIELDS 
SQUID system for detecting evoked magnetic fields of the 
human brain, 2:7773 
BRAIN/SCINTISCANNING 
Head-positioning scintillation camera and head holder therefor 
(Patent), 2:7909 
BRASS/MECHANICAL PROPERTIES 
Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
YTON CYCL systems, 2:6672 (BMI-1954) 
ae CYCLE POWER SYSTEMS/OPTIMIZATION 
Design optimization of nuclear power plants combined with 
— for Brayton and Rankine cycle processes, 
2:711 
BRAYTON CYCLE POWER SYSTEMS/RESEARCH 
PROGRAMS 
Isotopic power materials development. Quarterly progress report 
for period ending June 30, 1976, 2:6735 (ORNL/TM-5569) 
BREASTS 


See MAMMARY GLANDS 
BREEDING BLANKETS/DESIGN 
Fusion power system: technology 
considerations, 2:8846 (BNL-21721) 
BREEDING BLANKETS/ENGINEERING 
Fusion power system: tech and engineering 
considerations, 2:8846 (BNL-21721) 
BREEDING BLANKETS/PERFORMANCE 
LMFBR Blanket Physics Project progress report No. 6, 2:7060 
(COO-2250-21) 
MIT LMFBR bianket research project. Quarterly 
Pe —_— * 1, 1975-December 31, 1975, 2: Foss (C (COO- 
19) 
MIT LMFBR blanket research project. Quarterly 
oe, January 1, 1976-March 31, 1976, 2: 7059 (C00- 2250- 
) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BROMINE 77/ISOTOPIC EXCHANGE 
Labeling pharmaceuticals with radioactive i . Technical 
, December 1, 1975-November 30, 1976, 
2:7738 ( 2361-4) 
BROMINE 80/HOT ATOM CHEMISTRY 
Reactions of charged and neutral recoil particles followin 
nuclear transformations. Progress report No. 10, 2: TT 
(ORO-3602-17) 
BROOKHAVEN AGS 
( Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/BEAM BENDING MAGNETS 
AGS superconducting bending magnets, 2:7887 (BNL-21705) 


and engineering ~ 





BROOKHAVEN AGS/SUPERCONDUCTING MAGNETS 


BROOKHAVEN AGS/SUPERCONDUCTING MAGNETS 
AGS superconducting bending magnets, 2:7887 (BNL-21705) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/COAL RESERVES 
Relationship of Australian coal resources to other fuel resources 
in Australia, 2:6560 
baOWNS FERRY-1 REACTOR/FIRES 
Browns Ferry nuclear power-plant fire on March 22, 1975, 
2:7351 
BRUNSBUETTEL REACTOR/REACTOR COMMISSIONING 
— plant Brunsbuettel (KKB) - commissioning, 
BRUNSBUETTEL REACTOR/REACTOR SAFETY 
Scram containers for the nuclear power plants Brunsbuettel 
(KRB) and Philippsburg | (KKP 1), 2:7336 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1. REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, January, February, and 
March of 1976, 2:7269 (ORNL/TM-5646) 
BSR-2 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, January, February, and 
March of 1976, 2:7269 (ORNL/TM-5646) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
BUILDINGS/FLOORS 
Development of floor design response spectra for seismic design 
of floor-supported equipment or components, 2:7126 
(REG/G-1.122(9-76)) 
BUILDINGS/SOLAR AIR CONDITIONING 
Superdome solar system supply, 2:6781 (CONF-760423-) 
Workshops on solar collectors for heating and cooling of 
buildings. Final report, 2:6797 (NSF/RA/AER-74-24639/F) 
BUILDINGS/SOLAR SPACE HEATING 
Engineering prediction of solar system long term average 
performance, 2:6778 (CONF-760423-) 
Workshops on solar collectors for heating and cooling of 
buildings. Final report, 2:6797 (NSF/RA/AER-74-24639/F) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/DESIGN 
Bouy systems for acquiring data in a marine environment, 
:8006 


BURNERS/DESIGN 
Gasification in pulverized coal flames. First annual progress 
report, July 1975-June 1976, 2:6473 (FE-2029-4) 
BURNERS/EXHAUST GASES 
Mechanism of NO, CO, and HC formation in combustion. Final 
report, June 1, 1970-June 30, 1976, 2:7462 (COO-2680-1) 
BURNERS/GAS COMBUSTION PROCESS 
Mechanism of NO, CO, and HC formation in combustion. Final 
report, June 1, 1970-June 30, 1976, 2:7462 (COO-2680-1) 
BURNUP/MEASURING METHODS 
Determination of the fission parts of uranium-thorium fuels by 
molybdenum isotopes, 2:7225 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/PROPULSION 
Methods of propulsion for electric vehicles, 2:7448 (ERDA-tr- 
208) 


BUTADIENE/POLYMERIZATION 
Uranium catalysts for the synthesis of highly cis-tactic 
polydienes, 2:6650 
BUTANE/CRACKING 
Thermal <a of ethylene, propylene, and light hydrocarbon 
mixtures, 2:6591 
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BUTANE/THERMODYNAMIC PROPERTIES 

Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through C,o; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 

BWR TYPE REACTORS 

See also BARSEBAECK-1 REACTOR 
BROWNS FERRY-I REACTOR 
BRUNSBUETTEL REACTOR 
COOPER REACTOR 
ERR REACTOR 
MILLSTONE-1 REACTOR 
MUEHLEBERG REACTOR 
PHILIPPSBURG-I REACTOR 

Reactor and a method for producing a new nuclear fuel (Patent; 
production of **U in PWR type reactors and BWR type 
reactors), 2:6974 

BWR TYPE REACTORS/AVAILABILITY 
Availability of LWR nuclear power stations, 2:6981 
Improving BWR availability, 2:6984 

BWR TYPE REACTORS/BWR TYPE REACTORS 

Summary comparison of West European and U.S. licensing 
regulations for LWR’s, 2:7160 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Pressure suppression systems in BWR type reactors of KWU's 
building line 69, 2:7335 

BWR TYPE REACTORS/CORE CATCHERS 

System reduce the possible dangers of a reactor core meltdown 
(Patent), 2:7329 

BWR TYPE REACTORS/ECCS 

BWR blowdown/emergency core cooling. First quarterly 
progress report, January 1-March 31, 1976, 2:7292 (GEAP- 
21304-1) 

BWR TYPE REACTORS/FAILED ELEMENT MONITORS 

Leak detector probe for fuel rods (Patent), 2:7009 

BWR TYPE REACTORS/FUEL CANS 

Zirconium metal-water oxidation kinetics. III. Oxygen diffusion 
in oxide and alpha Zircaloy phases, 2:6969 (ORNL/NUREG- 
5) 

BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Effect of thermal radiation on rewetting of top spray emergency 
coolant, 2:7360 

Lattice physics methods, 2:6968 (NEDO-20913) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Mathematical description of WAFER-1, a three-dimensional 
code for LWR fuel performance analysis, 2:6982 

Nuclear fuel, method, reactor, fuel and breeder rods for its 
production (Patent), 2:6978 

BWR TYPE REACTORS/FUEL RODS 

A nuclear reactor fuel element provided with a safety device 
(Patent; LWR), 2:6975 

BWR TYPE REACTORS/IN CORE INSTRUMENTS 
Boiling water reactor control instrumentation, 2:7240 

BWR TYPE REACTORS/LOSS OF COOLANT 

Effect of thermal radiation on rewetting of top spray emergency 
coolant, 2:7360 

Multirod Blurst Test Program quarterly progress report, January- 
March 1976, 2:7304 (ORNL/NUREG/TM-36) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume I. RELAP4/MODS description, 2:7220 
(ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume II. Program implementation, 2:7278 
(ANCR-NUREG-1335( Vol.2)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume III. Checkout applications, 2:7221 
(ANCR-NUREG-1335(Vol.3)) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly ress report, July 1, 1975-September 30, 1975, 
2:7309 (SUNYSB-NUREG-0001) 

BWR TYPE REACTORS/MATERIALS HANDLING 

Announcement of a safety regulation by the ‘Kerntechnischer 
Ausschuss’, 2:7161 

BWR TYPE REACTORS/MELTDOWN 

Experimental investigation of the meltdown behaviour of LWR 
fuel elements, 2:7319 

BWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 

Non-linear low-order simulation models in the framework of a 
digital control concept for BWR power plants, 2:7241 

BWR TYPE REACTORS/PIPES 
Reliability of piping in light-water reactors, 2:7350 

BWR TYPE REACTORS/PLANNING 
RSK-guidelines for pressure and boiling water reactors, 2:6955 
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BWR TYPE REACTORS/PRESSURE VESSELS 

Relation of intermediate-sized pressure-vessel tests to LWR 
safety, 2:7345 

Ultrasonic B-scan inspection system for — reactor pressure 
vessels using compound scanning, 2:7203 

BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Fifth quarterly progress report, October- 
December 1975, 2:6967 (BNL-NUREG-50534) 

BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Boiling water reactor control instrumentation, 2:7240 

BWR TYPE REACTORS/REACTOR SAFETY 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume I. RELAP4/MODS description, 2:7220 
(ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume II. Program implementation, 2:7278 
(ANCR-NUREG-1335(Vol.2)) 

Research reports. Reports on research projects supported by the 
Federal Ministry for Research and Technology in the area of 
reactor safety. Time spanned by the report: January 1, 1975- 
March 31, 1975 (German Federal Republic), 2:7328 
(GERRSR-4) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, July 1, 1975-September 30, 1975, 
2:7309 (SUNYSB-NUREG-0001 ) 

BWR TYPE REACTORS/REGULATIONS 

Summary comparison of West European and U.S. licensing 

regulations for LWR’s, 2:7160 
BWR TYPE REACTORS/ROD BUNDLES 

Calculations of combined radiation and convection heat transfer 

in rod bundles under emergency cooling conditions, 2:7367 
BWR TYPE REACTORS/STEAM GENERATORS 

Three-dimensional finite element analysis of a steam generator 
channel-head-complex. Comparison of theory and experiment, 
2:6983 


Cc 


CADMIUM/ELECTRIC CONDUCTIVITY 
Anisotropy of the resistivity of cadmium, 2:7576 
CADMIUM/ELECTRIC FIELDS 
Use of adiabatic demagnetization to measure the electric field 
gradient in cadmium, 2:7580 
CADMIUM/ENVIRONMENTAL TRANSPORT 
Application of the unified transport model to the movement of 
Pb, Cd, Zn, Cu, and S through the Crooked Creek Watershed, 
2:7994 (ORNL/NSF/EATC-28) 
Environmental behavior of trace contaminants, 2:7969 (ORNL- 
5193) 
CADMIUM/LONDON EQUATION 
Measurement of the London penetration depth in Cd, Sn and Zn 
crystals, 2:7537 
CADMIUM/TUNNEL EFFECT 
Electron-phonon interaction in the proximity effect regime, 
2:7627 
CADMIUM BASE ALLOYS/KONDO EFFECT 
Kondo effect in Cd-Fe, 2:7572 
CADMIUM CHLORIDES/BIOLOGICAL EFFECTS 
Altered growth and RNA metabolism in cultured Chinese 
hamster ovary cells exposed to low levels of cadmium. 
Progress report, July 1, 1975-June 30, 1976 (X radiation; 
‘Cd tracer technique), 2:8061 (LA-6452-PR) 
CADMIUM FLUORIDES/FLUORESCENCE 
Cooperative luminescence of some trivalent lanthanide ions in 
cadmium fluoride crystals, 2:7663 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Solar cells and method for making same (Patent), 2:6763 
CADMIUM SULFIDE SOLAR CELLS/VAPOR DEPOSITED 
COATINGS 
Solar cells and method for making same (Patent), 2:6763 
CADMIUM SULFIDES/ELECTRON-POSITRON COLLISIONS 
Fluorescence kinetics and positron annihilation kinetics 
investigations in cadmium sulfide crystals, 2:8301 
CADMIUM SULFIDES/FLUORESCENCE 
Fluorescence kinetics and positron annihilation kinetics 
investigations in cadmium sulfide crystals, 2:8301 
CADMIUM-AIR BATTERIES/ANODES 
Method of producing electrodes (Patent), 2:7397 


CALCIUM PHOSPHATES/FLUORESCENCE 


CAFFEINE/BIOLOGICAL EFFECTS 

Postirradiation recovery dependent on the uvr-1 Locus in 

Bacillus subtilis ( UV radiation), 2:8072 
CALCINATION/EQUIPMENT 

Vertical calciner for converting plutonium nitrate solution to 

plutonium dioxide powder, 2:7739 (HW-73765) 
CALCIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
CALCIUM/ION COLLISIONS 

On the spectrum emitted by excited particles ejected from the 

surface of a calcium target by a beam of Ar* ions, 2:8243 
CALCIUM/POLLUTION 

Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 

CALCIUM 40 REACTIONS/ELASTIC SCATTERING 

Elastic scattering of “Ca on “Ca between 55 and 120 MeV cm 
(Differential cross sections, mechanisms, excitation functions, 
reflection coefficients), 2:8533 (ANL/PHY-76-2(Vol.2)) 

CALCIUM 40 REACTIONS/FUSION REACTIONS 

Time-dependent Hartree-Fock calculations of heavy ion 

collisions (160 MeV), 2:8524 (ANL/PHY-76-2( Vol.2)) 
CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 

Elastic scattering of “Ca on “Ca between 55 and 120 MeV cm 
(Differential cross sections, mechanisms, excitation functions, 
reflection coefficients), 2:8533 (ANL/PHY-76-2(Vol.2)) 

Time-dependent Hartree-Fock calculations of heavy ion 
collisions (160 MeV), 2:8524 (ANL/PHY-76-2(Vol.2)) 

CALCIUM 40 TARGET/CARBON 12 REACTIONS 

Fusion of '"*C with “Ca (197 MeV, angular and energy 
distribution, cross sections, yield), 2:8529 (ANL/PHY-76- 
2(Vol.2)) 

CALCIUM 40 TARGET/NEUTRON REACTIONS 

Resonant neutron capture in “Ca, 2:8535 

CALCIUM 40 TARGET/OXYGEN 18 REACTIONS 

Deformation shape effects in elastic ""O + “Ca scattering 
(Angular distribution, 50 MeV), 2:8525 (ANL/PHY-76- 
2(Vol.2)) 

CALCIUM 40 TARGET/PHOTONUCLEAR REACTIONS 

Photoneutron angular distributions for the reaction “Ca(y, 
No)*Ca in the giant resonance region, 2:8534 

CALCIUM 41/ENERGY LEVELS 
Resonant neutron capture in “Ca, 2:8535 
CALCIUM 42 TARGET/OXYGEN 16 REACTIONS 

Absolute magnitude of two-nucleon transfer reactions induced 
by heavy ions (Form factors, EFR coupled-channel-reaction, 
normalization factors, cross sections), 2:8521 (ANL/PHY-76- 
2(Vol.2)) 

CALCIUM 48/HEAVY ION REACTIONS 

Heavy ion reactions and barrier top resonances (Coulomb- 
centrifugal barrier, amplitudes, strong absorption), 2:8608 
(ANL/PHY-76-2( Vol.2)) 

CALCIUM 48 TARGET/OXYGEN 16 REACTIONS 

Absolute magnitude of two-nucleon transfer reactions induced 
by heavy ions (Form factors, EFR coupled-channel-reaction, 
normalization factors, cross sections), 2:8521 (ANL/PHY-76- 
2(Vol.2)) 

Distribution of reaction strength in the '*O + “Ca reaction at 56 
MeV (Differential cross sections, angular distribution), 2:8531 
(ANL/PHY-76-2(Vol.2)) 

Polarization of single-particle states involved in heavy ion 
transfer reactions (Amplitudes, two-center shell model), 
2:8612 (ANL/PHY-76-2( Vol.2)) 

CALCIUM 48 TARGET/OXYGEN 18 REACTIONS 

Absolute magnitude of two-nucleon transfer reactions induced 
by heavy ions (Form factors, EFR coupled-channel-reaction, 
normalization factors, cross sections), 2:8521 (ANL/PHY-76- 
2(Vol.2)) 

CALCIUM 48 TARGET/PROTON REACTIONS 

Gamma decay of analog states in “Sc: Jsup()=5/2~ and 9/2*, 

2:8527 
CALCIUM CHLORIDES/HEAT STORAGE 

Reversible energy storage using ammoniated salts, 2:6754 
(CONF-760423-) 

CALCIUM OXIDES/CATALYTIC EFFECTS 

Process for gasification of heavy hydrocarbons (Patent; contact 
steam decomposition reaction; 700 to 1000°C), 2:6592 

CALCIUM OXIDES/F CENTERS 
Electronic structure of the F center in the alkaline earth oxides, 
2:7669 (CONF-76083 1-3) 
CALCIUM OXIDES/RECOVERY 
Regeneration of CaSO, in FBC, 2:7443 
CALCIUM OXIDES/REGENERATION 

Development program on pressurized fluidized-bed combustion. 
—_ report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
1016) 





CALCIUM PHOSPHATES/FLUORESCENCE 


CALCIUM PHOSPHATES/FLUORESCENCE 
Memories of photon energy, polarization and phase in 
luminescence of rare earth ions under resonant light 
excitation, 2:7706 
CALCIUM SULFATES 
See also GYPSUM 

CALCIUM SULFATES/REDUCTION 

Development program on pressurized fluidized-bed combustion. 
Annual report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
1016) 

CALCIUM SULFATES/REGENERATION 
Regeneration of CaSO, in FBC, 2:7443 

CALIFORNIA/GEOCHEMICAL SURVEYS 
Reconnaissance for mercury over geothermal areas of the 

Imperial Valley, California (Analysis of samples of soil gas and 
gas from drill holes), 2:6830 (USGS-OFR-75-1 13) 

CALIFORNIA/GEOLOGICAL SURVEYS 

Integration of Susanville project geothermal resources (Honey 
Lake Valley), 2:6821 (SAN-1077-4) 

CALIFORNIA/GEOTHERMAL ENERGY 

Susanville Geothermal Energy Project overview, 2:6846 (SAN- 
1077-4) 

Susanville project requirements, 2:6847 (SAN-1077-4) 

Susanville Geothermal Energy Project. Workshop proceedings 
final technical report, 2:6859 (SAN-1077-4) 

Susanville Geothermal Utility System, 2:6862 (SAN-1077-4) 

CALIFORNIA/GEOTHERMAL EXPLORATION 
Integration of Susanville project geothermal resources (Honey 

Lake Valley), 2:6821 (SAN-1077-4) 
Susanville-Honey Lake resource appraisal study, 2:6826 (SAN- 
1077-4) 

CALIFORNIA/GEOTHERMAL HEATING SYSTEMS 
Introduction to hot water utility systems, 2:6879 (SAN-1077-4) 
Thermal energy utility systems, 2:6880 (SAN-1077-4) 

CALIFORNIA/GEOTHERMAL POWER PLANTS 
— electric power conversion systems, 2:6863 (SAN- 

1077-4) 

CALIFORNIA/GEOTHERMAL RESOURCES 

Integration of Susanville project geothermal resources (Honey 
Lake Valley), 2:6821 (SAN-1077-4) 

CALIFORNIA/NUCLEAR POWER 
Future of nuclear power in California, 2:7162 (NP-20969) 

CALIFORNIUM/FISSION 
Scission-point model of nuclear fission based on deformed-shell 

effects, 2:8572 

CALIPER LOGGING/EQUIPMENT 

Well bore caliper and centralizer apparatus having articulated 
linkage (Patent), 2:7942 

CALORIMETERS/DESIGN 

Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 

Enthalpy measurement of coal-derived liquids. Quarterly 
technical progress report, April-June 1976, 2:6527 (FE-2035- 
4 


) 
CAMERAS 
See also GAMMA CAMERAS 
Gamma sensing actuator for the secure surveillance camera 
system (model C), 2:6714 (SAND-76-0420) 
CAMERAS/PERFORMANCE TESTING 
Oscilloscope camera evaluations. Period covered: April-June 
1976, 2:7928 (MHSMP-76-30-0) 
CANADA 
See also SASKATCHEWAN 
CANADA/COAL RESERVES 
Michigan Wisconsin Pipe Line Company’s coal gasification 
De ct, 2:6466 (CONF-760358-) 
CANADA/NUCLEAR POWER 
Nuclear energy: current peeipertioes, 2:7168 
CANADA/URANIUM OR 
Uranium ores from the north of Canada, 2:6626 
CANADA/URANIUM RESERVES 
Ottawa estimates uranium reserves are adequate, 2:6623 
CANADA/VERTICAL AXIS TURBINES 
Canadian wind energy program, 2:6891 (SAND-76-5586) 
CANADA/WIND POWER PLANTS 
Canadian wind energy program, 2:6891 (SAND-76-5586) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/FUEL ASSEMBLIES 
Overview of the Canadian program to investigate vibration and 
fretting in nuclear fuel assemblies, 2:7034 (INIS-mf-3052) 
CANDU TYPE REACTORS/FUEL CYCLE 
Thorium as a nuclear fuel for CANDU reactors, 2:7036 
CANDU TYPE REACTORS/PLANNING 
By 1980, NB will be Canada’s third nuclear province, 2:7037 
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CANDU TYPE REACTORS/REACTOR COMPONENTS 
Centrifugally cast for top performance (Ni-Cr alloy 
components), 2:7035 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
Prediction of thermal non-equilibrium in the post-dryout regime, 
:704 


2:7041 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/CONTROL 
Thyristor control of an inductive capacitive converter for 
charging capacitive energy tanks, 2:7382 (AD/A-006080) 
CAPACITORS/OVERVOLTAGE 
Distribution of maximum voltages in multisection capacitor 
windings and in certain series-connected capacitors, 2:7381 
(LA-6371) 
CARBIDES/CHEMICAL PREPARATION 
Method for producing pure monocarbides, mononitrides, and 
carbonitrides (Patent), 2:7616 
CARBIDES/PRECIPITATION 
Kinetics and morphology of borocarbide M,,;( B,C), intergranular 
precipitation in steels, 2:7498 
RBON 


See also ACTIVATED CARBON 
CARBON 12 BEAMS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHARGED-PARTICLE TRANSPORT 
Energy loss of atomic and molecular ion beams in thin foils (0.3 
to 0 MeV H*), 2:8649 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
CARBON/GRAVIMETRIC ANALYSIS 
Determination of free carbon in uranium dicarbide, 2:7472 (Y- 
1456) 
CARBON/ION COLLISIONS 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
Propagation of swift atomic clusters through solids, 2:8211 
Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T* and He*), 2:8263 
The dependence of H,* molecular-ion yields on the proton 
neutral fraction, 2:8223 
CARBON/OXIDATION 
Function of sulfur dioxide in the kinetic mechanism of oxidation 
of carbon, 2:6532 
CARBON/POROSITY 
Effects of porosity and structure of graphite materials on 
ablation in arc generated plasmas (CVD carbon on 
polyacrylonitrile precursor felt; ATJ-S graphites with and 
without impregnation), 2:7667 (SAND-76-0176) 
CARBON 12/BIOLOGICAL RADIATION EFFECTS 
Biological effects of accelerated boron, carbon, and neon ions, 


2:8064 
CARBON 12 BEAMS/CHANNELING 

Energy loss and straggling of heavy ions by nuclear interactions 

in silicon (300-3000 keV), 2:8641 
CARBON 12 BEAMS/ENERGY LOSSES 

Energy loss and straggling of heavy ions by nuclear interactions 

in silicon (300-3000 keV), 2:8641 
CARBON 12 REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

How strong is the absorption in the '*C + *Ne system, 2:8489 
(RLO-1388-333) 

CARBON 12 REACTIONS/ELASTIC SCATTERING 

Macroscopic folded form factors for '*C + '*C inelastic 
scattering (Differential cross sections, 102.1 and 117.1 MeV 
Woods-Saxon potential, DWBA), 2:8486 (ANL/PHY-76- 
2(Vol.2)) 

CARBON 12 REACTIONS/FUSION REACTIONS 

Fusion cross section measurements for '"*C + "C, '*N + "°C, and 
‘SN + "C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2( Vol.2)) 

Fusion of "*C with “Ca (197 MeV, angular and energy 
distribution, cross sections, yield), 2:8529 (ANL/PHY-76- 
2(Vol.2)) 

Investigation of the fusion cross section for light heavy-ion 
systems (7.5 to 28.0 MeV(c.m.), angular distributions, 
resonance), 2:8498 (ANL/PHY -76-2( Vol.2)) 

Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 

Total reaction cross section for '*C + *7Al (45 to 70 MeV), 
2:8510 (ANL/PHY-76-2( Vol.2)) 

CARBON 12 REACTIONS/INELASTIC SCATTERING 

Coupling of the inelastic molecular channels in the '"*C + "C 
system (Total cross sections, resonances, gamma yield 4 to 10 
MeV, nuclear potential, bound and virtual states), 2:8485 
(ANL/PHY-76-2(Vol.2)) 
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Macroscopic folded form factors for *C + 'C inelastic 
scattering (Differential cross sections, 102.1 and 117.1 MeV 
Woods-Saxon potential, DWBA), 2:8486 (ANL/PHY-76- 
2(Vol.2)) 

CARBON 12 REACTIONS/MULTI-NUCLEON TRANSFER 

REACTIONS 

Systematics in the reactions induced by C and N ions in the 100 
MeV region (100 MeV), 2:8520 (ANL/PHY-76-2(Vol.1)) 

CARBON 12 REACTIONS/TOTAL CROSS SECTIONS 

Fusion cross section measurements for *C + "C, '*N + "C, and 
18N + "C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2(Vol.2)) 

Total reaction cross section for *C + ?7Al (45 to 70 MeV), 
2:8510 (ANL/PHY-76-2(Vol.2)) 

CARBON 12 TARGET/CARBON 12 REACTIONS 

Coupling of the inelastic molecular channels in the "*C + %C 
system (Total cross sections, resonances, gamma yield 4 to 10 
MeV, nuclear potential, bound and virtual states), 2:8485 
(ANL/PHY -76-2( Vol.2)) 

Fusion cross section measurements for "*C + "C, “N+ C, and 
185N + C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2(Vol.2)) 

Investigation of the fusion cross section for light heavy-ion 
systems (7.5 to 28.0 MeV(c.m.), angular distributions, 
resonance), 2:8498 (ANL/PHY-76-2(Vol.2)) 

Macroscopic folded form factors for '*C + 'C inelastic 
scattering (Differential cross sections, 102.1 and 117.1 MeV 
Woods-Saxon potential, DWBA), 2:8486 (ANL/PHY-76- 
2(Vol.2)) 

Observation of a J/sup m/= 4* resonance in the *C + "C 
system at E/sub c.m./ = 7.75 MeV (Total cross sections, 
angular distribution, 13 to 18.5 MeV, excitation function), 
2:8482 (ANL/PHY-76-2(Vol.2)) 

CARBON 12 TARGET/ELECTRON REACTIONS 

High energy electron scattering as a probe of short range 
correlations, clusters and baryon resonances in *Li and "C, 
2:8501 

CARBON 12 TARGET/FLUORINE 19 REACTIONS 

Gamma ray emission following the fusion of the °F + %C system 
(Evaporation, Q value), 2:8505 (ANL/PHY-76-2( Vol.2)) 

Investigation of the fusion cross section for light heavy-ion 
systems (7.5 to 28.0 MeV(c.m.), angular distributions, 
resonance), 2:8498 (ANL/PHY-76-2(Vol.2)) 

CARBON 12 TARGET/NEON 20 REACTIONS 

States at high excitation in '*O observed in the reaction *C(#°N 
e,'*O)'*O (Cross sections, 150 to 124 MeV, z, semiclassical 
model), 2:8497 (ANL/PHY-76-2( Vol.2)) 

CARBON 12 TARGET/NEUTRON REACTIONS 

Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1975-August 30, 1976 (Differential cross 
sections, summaries of research activities at Ohio University, 
R matrix), 2:8500 (COO-2490-3) 

CARBON 12 TARGET/NITROGEN 14 REACTIONS 

Fusion cross section measurements for "*C + %C, '‘N + "C, and 
18N + C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2(Vol.2)) 

Fusion of '*N + "C at high energies (43.9 to 178.1 MeV, yields, 
cross sections, angular distributions, spectra), 2:8499 
(ANL/PHY -76-2( Vol.2)) 

CARBON 12 TARGET/NITROGEN 15 REACTIONS 

Fusion cross section measurements for '"*C + "C, '*N + "°C, and 
18N + C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2( Vol.2)) 

CARBON 12 TARGET/OXYGEN 16 REACTIONS 

a-particle and proton emission from the "*O + "C system (30 to 
74 MeV, excitation, angular distribution), 2:8487 (ANL/PHY- 
76-2(Vol.2)) 

CARBON 12 TARGET/OXYGEN 18 REACTIONS 

Investigation of the fusion cross section for light heavy-ion 
systems (7.5 to 28.0 MeV(c.m.), angular distributions, 
resonance), 2:8498 (ANL/PHY-76-2( Vol.2)) 

CARBON 12 TARGET/PHOTONUCLEAR REACTIONS 

(y,p) process in IIp-shell nuclei for E/sub y/ = 60-200 MeV, 

2:8502 


CARBON 12 TARGET/PION MINUS REACTIONS 
The isobar-doorway theory for pion-nucleus interactions, 2:8491 
CARBON 12 TARGET/PION REACTIONS 
Pion-gamma angular correlations following inelastic scattering, 
2:8481 


Pion-nucleon off-shell T-matrix in pion nucleus interactions, 
2:8617 

Theory of pion-nucleus scattering lengths. II, 2:8455 (COO- 
2171-56) 

CARBON 13 REACTIONS/DEEP INELASTIC SCATTERING 

Contribution of many particle reactions to ‘deep-inelastic’ peaks 

- the °C + Ni reaction at 105 MeV, 2:8532 (ANL/PHY -76- 
(Vol.2)) 
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CARBON 13 REACTIONS/ELASTIC SCATTERING 
Using local momentum to disentangle angular distributions 
(Nuclear rainbow, 60.8 MeV, cross sections, amplitudes 
optical model, DWBA), 2:8537 (ANL/PHY-76-2(Vol.2)) 
CARBON 13 REACTIONS/STRIPPING 
Using local momentum to disentangle angular distributions 
(Nuclear rainbow, 60.8 MeV, cross sections, amplitudes 
optical model, DWBA), 2:8537 (ANL/PHY-76-2(Vol.2)) 
CARBON 13 TARGET/CARBON 12 REACTIONS 
Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 
CARBON 14/ENVIRONMENTAL EFFECTS 
Environmental impact of 'C released by a nuclear fuel- 
reprocessing plant (Calculation of external dose and whole- 
body doses), 2:6710 
CARBON 14/RADIATION DOSES 
Radiological significance of some long-lived nuclides discharged 
to the environment from the nuclear power industry, 2:7255 
CARBON 14/TISSUE DISTRIBUTION 
Radiopharmaceuticals for diagnosis and treatment. Progress 
report, August 1, 1976-July 31, 1977 ('*I, I, ™Se, “C. *P), 
2:8050 (COO-2031-4) 
CARBON BLACK/PRODUCTION 
Production of carbon black from coal (Patent; 5 claims; 2 
drawings), 2:6522 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Global carbon dioxide problem, 2:7970 (ORNL-5194) 
CARBON DIOXIDE/MONITORING 
Global carbon dioxide problem, 2:7970 (ORNL-5194) 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
CO, laser development, 2:7837 (LA-6245-PR) 
Target experiments, 2:8860 (LA-6245-PR) 
CARBON IONS/COLLISIONS 
Z, scaling for impact-parameter dependence of inner-shell 
ionization by heavy ions (2 MeV to 16 MeV), 2:8198 
CARBON IONS/ENERGY LOSSES 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
CARBON IONS/ION-ATOM COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February |, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
CARBON IONS/ION-MOLECULE COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
Reaction of C*(*P) with molecular hydrogen (0.5 to 9 eV, 
mechanisms, yield, levels), 2:8305 (COO-3283-20) 
CARBON IONS/STOPPING POWER 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
Stopping powers from the inverted doppler shift attenuation 
method: Z-oscillations; Bragg’s rule or chemical effects; solid 
and liquid state effects, 2:8646 
CARBON MONOXIDE/CHEMISORPTION 
Thorium (100) crystal face. A study of its cleaning, surface 
= and interaction with oxygen and carbon monoxide, 
CARBON MONOXIDE/EMISSION 
Fuel-specific environmental emission coefficients for industrial 
processes, 2:7985 (BNL-50511) 
CARBON MONOXIDE/METHANATION 
Heterogeneous methanation: effects of carbon, sulfur, and water 
on activity measurements at various temperatures (6 refs.; 
Ni/Al,O32), 2:6485 
Results and analysis of three experiments in a bench-scale tube- 
wall methanation reactor (7 references; 5 tables; 13 graphs; 
Raney Ni catalyst; methanation at 300 psig and 340 and 
380°C), 2:6476 (PERC/RI-76/4) 
CARBON STARS/SPECTROPHOTOMETRY 
mee t try of barium, CH, and R-type carbon stars, 
CARBON STEELS/OXIDATION 
Component and Systems Development Program. Quarterly 
P report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
CARBONACEOUS MATERIALS/GASIFICATION 
Synthesis gas from gaseous CO,-solid carbonaceous fuel feeds 
(Patent; by continuous partial oxidation process in presence of 
gaseous CO,), 2:6747 
Synthesis gas from solid carbonaceous fuel (Patent; by 
continuous partial oxidation process in presence of liquid 
CO,), 2:6748 
CARBONATE ROCKS/DISSOLUTION 
Lake marls, chalks, and other carbonate rocks with high 
dissolution rates in SO, scrubbing liquors, 2:7701 
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CARBONITRIDES/CHEMICAL PREPARATION 
Method for producing pure monocarbides, mononitrides, and 
carbonitrides (Patent), 2:7616 
CARBONYLS/SYNTHESIS 
Iron and nickel carbonyl formation in steel pipes and its 
prevention: literature survey, 2:7654 (ORNL/TM-5499) 
CARBOXYLIC ACID SALTS 
See also ACETATES 
PHTHALATES 
CARBOXYLIC ACID SALTS/RADIOLYSIS 
Chemically induced dynamic electron polarization ionic strength 
and radical concentration dependence, 2:7730 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/CHEMICAL PREPARATION 
Utilization of coal conversion -products. Annual 
report, June 26, 1975-June 25, 1996 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 
CARBOXYLIC ACIDS/GAS CHROMATOGRAPHY 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
Synthane coal gasification, and COED coal liquefaction, 
2:7696 
CARBOXYLIC ACIDS/PHYSICAL PROPERTIES 
Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 
CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 
Dose-response relationships for beagles injected with **Pu(IV) 
or “Am(III), 2:8118 
Transuranium element toxicity: dose response relationships at 
low exposure levels. Summary and speculative interpretation 
relative to exposure limits, 2:8116 
CARCINOGENESIS/IMMUNOLOGY 
Mechanisms of radiation carcinogenesis, 2:8097 
CARCINOGENESIS/VIRUSES 
Interplay of viruses and radiation in carcinogenesis, 2:8098 
CARCINOGENS/EPIDEMIOLOGY 
Carcinogens relating to coal conversion processes, 2:6549 (FE- 
2213-1) 
CARDIAC PACEMAKERS/RADIOISOTOPE HEAT SOURCES 
Process for the production of ™*Pu"*O, (Patent), 2:7718 
CARLTON POWER REACTOR 
See KEWAUNEE REACTOR 
CASKS/DESIGN 
Considerations in the selection of a high-level waste canister 
(For use in solidifying waste, transporting it, and permanent 
disposal), 2:6691 (K-OP-217) 
CASTOR/BIOCHEMISTRY 
Role of the endoplasmic reticulum in glyoxysome formation in 
castor bean endosperm, 2:8056 
CATALASE/METABOLISM 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 
CATALYSIS/CHEMICAL REACTION KINETICS 
Multicomponent diffusion and chemical reactions of gases in 
porous systems, 2:7703 (UCRL-Trans-11127) 
CATALYSTS/CHEMICAL COMPOSITION 


Chemical studies on SYNTHOIL process. Third quarterly report, 


March 1-May 31, 1976, 2:6500 (SAND-76-0335) 
CATALYSTS/CHEMICAL PREPARATION 
Desulphurization catalysts and their use (Patent; | to 10 percent 
of an iron group metal, 5 to 25 percent of group VIA metal, 
and 0.1 to 10 percent of Mg), 2:6597 
Hydrocarbon conversion process (Patent; preparation of 
supported Ir catalysts), 2:6595 
CATALYSTS/COMPARATIVE EVALUATIONS 
Competitive hydrogenation of model heterocycles and of 
polynuclear aromatics (HDS-2, HDS-1441, HDS-3, and Mo- 
1201T catalysts), 2:6590 
CATALYSTS/DEACTIVATION 
Deactivation of Co-Mo catalyst during H-Coal operations (2 
refs.; Al,O; used as catalyst support), 2:6506 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,0;;03; Ni-W/Al,0;-SiO,; Co-Mo/AI,03), 
2:6453 (FE-2028-3) 
CATALYSTS/EFFICIENCY 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,03,03; Ni-W/Al,O3-SiO,; Co-Mo/AI,03), 
2:6453 (FE-2028-3) 
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CATALYSTS/EVALUATION 
Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 
CATALYSTS/PERFORMANCE 
New materials for coal liquefaction (12 refs.), 2:6505 
CATALYSTS/PERFORMANCE TESTING 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
March 9, 1976-June 8, 1976, 2:6452 (FE-201 1-4) 
CATALYSTS/POISONING 
High-temperature methanation catalyst for SNG applications (4 
refs; 30 atm. press.; temp. to 750°C; Ni-base catalyst), 2:6483 
CATALYSTS/RECOVERY 
Zinc chloride catalyst recovery for a coal hydrogenation process, 
2:6497 (ORNL/MIT-236) 
CATALYSTS/REGENERATION 
Fluidized bed regeneration of carbon-contaminated catalysts 
using ” discharge nozzles of specific dimensions (Patent), 
2:776 
New materials for coal liquefaction (12 refs.), 2:6505 
CATALYSTS/STABILITY 
New materials for coal liquefaction (12 refs.), 2:6505 
CATALYSTS/SURFACE PROPERTIES 
Chemical studies on SYNTHOIL process. Third quarterly report, 
March 1-May 31, 1976, 2:6500 (SAND-76-0335) 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for contact reduction of NO/sub x/ in engine exhaust 
gases and method of producing same (Patent), 2:7463 
CATALYTIC CONVERTERS/DESIGN 
Catalytic converter having plural reaction stages with 
temperature-comparing means therein (Patent), 2:7459 
Method and apparatus for treating exhaust gases (Patent), 
2:7464 
CATALYTIC CON VERTERS/FABRICATION 
Method of making a catalytic reactor for automobile (Patent), 
2:7460 
CATIONS/COLLISIONS 
On the continuous spectrum emitted by particles ejected from 
the surface of solid targets by an ion beam, 2:8242 
CATIONS/SPUTTERING 
The effect of adsorption of Cs and coadsorption of Cs and O, on 
induced light emission from Cu and Al surfaces, 





2:8273 
CELL CYCLE/RADIOSENSITIVITY 
Cell cycle kinetics and radiation therapy, 2:8084 
CELL FLOW SYSTEMS/DATA ANALYSIS 
Flow-system analysis of exfoliated pulmonary cells: results of 
initial —— studies in hamsters, 2:8039 (LA-UR- 
76-2/32) 
CELL FLOW SYSTEMS/PERFORMANCE TESTING 
Automated cancer-cell sorting and analysis. Progress report, 
October 1, 1975-March 31, 1976, 2:8038 (LA-6453-PR) 
CELL KILLING/RADIOINDUCTION 
Altered growth and RNA metabolism in cultured Chinese 
hamster ovary cells exposed to low levels of cadmium. 
Progress report, July 1, 1975-June 30, 1976 (X radiation; 
Cd tracer technique), 2:8061 (LA-6452-PR) 
CELL PROLIFERATION/BIOLOGICAL RADIATION EFFECTS 
Cell proliferation kinetics and growth rate of the irradiated 
human tumors, 2:8080 
Changes in the rate of proliferation in normal tissues after 
irradiation, 2:8093 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CENTRAL RECEIVERS/DESIGN 
Solar pilot plant, phase I. Quarterly report No. 2, January-March 
1976, 2:6768 (SAN/1109-76/2) 
CENTRAL RECEIVERS/HEAT TRANSFER 
Central receiver solar thermal power system, phase |. Quarterly 
progress report for period ending June 30, 1976, 2:6769 
(SAN/1110-76/T2) 
CERIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
CERIUM/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
CERIUM/KONDO EFFECT 
Kondo scattering in a pure metal - 8 cerium. |. Experimental, 
2:7586 
Kondo scattering in a pure metal - 8 cerium. 2. Theoretical, 
:7587 
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CERIUM ALLOYS/MAGNETIZATION 
Magnetization of the Kondo system (La, Ce)Al,, 2:7567 
CERIUM ALLOYS/SUPERCONDUCTIVITY 
Effect of Kondo impurities on the transition temperature of 
superconductors, 2:8709 
CERIUM BORIDES/MAGNETORESISTANCE 
Magnetoresistivity of the Kondo system (La,Ce)B, (0, 0.6, and 
1.2 at. % Ce), 2:7628 
- CERIUM COMPOUNDS/CORROSIVE EFFECTS 
Development and application of a corrosion susceptibility test 
for Ta,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 
76-0414) 
CERIUM NITRATES/ADIABATIC DEMAGNETIZATION 
Nuclear alignment of ®Co in diluted CMN, 2:7647 
CERIUM-ALPHA/SUPERCONDUCTIVITY 
Superconductivity of alpha cerium, 2:7561 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
CERN ISR/MULTIPARTICLE SPECTROMETERS 
Multiwire proportional chamber spectrometer for the CERN 
Intersecting Storage Rings, 2:7925 
CESIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
CESIUM/ADSORPTION 
The effect of adsorption of Cs and coadsorption of Cs and O, on 
bombardment-induced light emission from Cu and Al surfaces, 
2:8273 
CESIUM/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
CESIUM 131/ENERGY LEVELS 
Level structure of ''Cs and the decay energy of ''Ba, 2:8546 
CESIUM 134/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
CESIUM 134/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
CESIUM 134/RADIOECOLOGICAL CONCENTRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
CESIUM 137/BIOLOGICAL ACCUMULATION 
Effects of limnological variables on bioaccumulation factors, 
2:8014 
CESIUM 137/GAMMA SOURCES 
Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division for April-June 1976 
(WESF-produced “SrF, and "’CsCl), 2:6732 (BNWL-1845- 
25 


) 
CESIUM 137/LEACHING 
Experimental study on the leaching of radioactive materials from 
radioactive wastes solidified in cement into sea water. Part 2, 
2:6708 (ORNL-tr-4226) 
CESIUM 137/RADIATION MONITORING 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
CESIUM COMPOUNDS/ENTHALPY 
Cesium dichromate, Cs,Cr,O;: heat capacity and thermodynamic 
roperties from 5 to 350 K, 2:7707 
CESIUM COMPOUNDS/ENTROPY 
Cesium dichromate, Cs,Cr,O,: heat capacity and thermodynamic 
properties from 5 to 350 K, 2:7707 
CESIUM COMPOUNDS/FORMATION HEAT 
Thermochemical study of cesium dichromate, 2:7708 
CESIUM COMPOUNDS/SPECIFIC HEAT 
Cesium dichromate, Cs,Cr,O,: heat capacity and thermodynamic 
roperties from 5 to 350 K, 2:7707 
CESIUM FLUORIDES/LUMINESCENCE 
Position of the *D, level of Eu** in AMgF, (A=K, Rb, Cs), 


2:8297 
CESIUM IODIDES/CHARGED-PARTICLE TRANSPORT 
Experimental neutral charge fractions in proton beams emerging 
rom solids (4-16 MeV), 2:8214 


CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 


CESIUM IODIDES/ION COLLISIONS 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
CESIUM IONS/CHARGE EXCHANGE 
Interaction cross section of C/sub s/* ions, 2:8308 (UCID- 


17231) 
CESIUM IONS/INTERATOMIC FORCES 
Interaction cross section of C/sub s/* ions, 2:8308 (UCID- 
17231) 
CESIUM IONS/ION-ION COLLISIONS 
Interaction cross section of C/sub s/* ions, 2:8308 (UCID- 


17231) 
CESIUM URANATES/ENTHALPY 
Enthalpy increments for a- and B-Na,UO, and Cs,UO, by drop 
calorimetry. The enthalpy of the a to B transition in Na,UO,, 
2:7745 
CESIUM URANATES/ENTROPY 
Cesium uranate, Cs,UO,: heat capacity and entropy from 5 to 
350 K and standard Gibbs energy of formation at 298.15 K, 
2:7746 
CESIUM URANATES/SPECIFIC HEAT 
Cesium uranate, Cs,UO,: heat capacity and entropy from 5 to 
350 K and standard Gibbs energy of formation at 298.15 K, 
2:7746 
CHANNELING 
See also ELECTRON CHANNELING 
ION CHANNELING 
PROTON CHANNELING 
CHANNELING/ENERGY LOSSES 
Energy !oss of fast channeled particles, 2:8228 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
IONS 
TRITONS 
CHARGED PARTICLES/ENERGY LOSSES 
Non-linear dependence on density of elastic stopping power, 
2:8648 
CHARGED PARTICLES/STOPPING POWER 
The Barkas effect - or Z,’, Z,*-corrections to stopping of swift 
charged particles, 2:8642 
CHARM PARTICLES/ELECTROPRODUCTION 
Charm threshold in electron-positron annihilation (Charmonium 
model, cross sections), 2:8357 (COO-2220-78) 
CHARM PARTICLES/PARTICLE PRODUCTION 
Charm and particle production in neutrino interactions 
(Production rates), 2:8363 (BNL-21678) 
Is the axial vector charmed meson found, 2:8390 
CHARM PARTICLES/REGGE TRAJECTORIES 
Regge spectroscopy of charmed mesons, 2:8427 (COO-1545- 
198) 
CHARM PARTICLES/RESEARCH PROGRAMS 
Theoretical particle physics. Progress report, December |, 1975- 
November 30, 1976 (Summaries of research activities at 
Indiana University), 2:8419 (COO-2009-121) 
CHARMONIUM/ENERGY LEVELS 
Hadronic molecules and the charmonium atom, 2:8388 
CHARS/COMBUSTION 
Pollutant control through staged combustion of pulverized coal. 
Phase I, comprehensive report. Interim report, December 
1975-April 1976 (28 references; 35 figures), 2:6574 (FE- 
1817-2) 
CHARS/DESULFURIZATION 
Process for reducing sulfur in coal char (Patent), 2:6488 
CHARS/OXIDATION 
Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 
CHEMICAL ANALYSIS 
See also RADIOMETRIC ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/AUTOMATION 
Feasibility study for the computerized automation of the 
Annapolis Field Office of EPA region III, 2:7683 (UCRL- 
$2052) 
CHEMICAL ANALYSIS/QUALITY ASSURANCE 
LASL computerized quality assurance record-keeping system for 
analytical chemistry, 2:7678 (LA-6408) 
CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 
Environmental status of the Lake Michigan Region. Volume 17. 
Inland fishes of the Lake Michigan Drainage Basin, 2:8007 
(ANL/ES-40( Vol.17)) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
State-of-the-art and proposed testing for environmental transport 
of toxic substances, 2:8008 (ORNL/EPA-1) 





CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 


Summary outline of ERDA geosciences and geoscience-related 

research, 2:7965 (ERDA-76/114) 
CHEMICAL EFFLUENTS/MONITORING 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Voiume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

CHEMICAL EFFLUENTS/STACK DISPOSAL 
CPS: a continuous-point-source computer code for plume 
dispersion and deposition caiculations, 2:7973 (UCRL-52049) 
CHEMICAL EFFLUENTS/STANDARDS 
Public hearings on effluent standards for toxic pollutants, 2:8021 
CHEMICAL EFFLUENTS/TRANSLOCATION 

Environmental behavior of trace contaminants, 2:7969 (ORNL- 
5193) 

State-of-the-art and proposed testing for environmental transport 
of toxic substances, 2:8008 (ORNL/EPA-1) 

Terrestrial analyses, effects, and materials transport, 2:7992 
(ORNL-5S193) 

CHEMICAL EXPLOSIONS/RESEARCH PROGRAMS 

Advanced Shape Charge (ASC) Project progress report No. 5, 
1-31 August 1976, 2:7961 (UCID-17138-5) 

CHEMICAL EXPLOSIVES 
See also TATB 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 

Determination of minimum set time at ambient temperature for 
reacting trinitrobenzyl chloride to hexanitrostilbene in the 
continuous HNS I synthesis process. Period covered: April- 
June 1976, 2:7951 (MHSMP-76-30G) 

TATB PBX processing experiments, RX-03-AU/X0290. Period 
covered: April-June 1976, 2:7948 (MHSMP-76-30B) 

CHEMICAL EXPLOSIVES/DECOMPOSITION 

Decomposition of hexanitrostilbene (HNS) in 
dimethylformamide, an NMR analysis. Period covered: April- 
June 1976, 2:7953 (MHSMP-76-301) 

CHEMICAL EXPLOSIVES/IGNITION 

Development of a miniature pyrotechnic torch, 2:7960 (SAND- 
76-0293) 

CHEMICAL EXPLOSIVES/PERFORMANCE 

Performance of boron explosives, 2:7699 (LA-2341) 

CHEMICAL EXPLOSIVES/PURIFICATION 

Comparative efficiency of acetone and methanol for purifying 
raw synthesized 2,2’, 4,4’, 6,6’ hexanitrostilbene. Period 
covered: April-June 1976, 2:7952 (MHSMP-76-30H) 

CHEMICAL EXPLOSIVES/QUANTITATIVE CHEMICAL 

ANALYSIS 

Polarographic analysis of PBX's. Period covered: April-June 
1976, 2:7955 (MHSMP-76-30M) 

CHEMICAL EXPLOSIVES/SAFETY 

Classification of explosives. Period covered: April-June 1976 
(Transport safety of TATB and RX-03-BB), 2:7954 (MHSMP- 
76-30K ) 

CHEMICAL EXPLOSIVES/SENSITIVITY 

Design, development, and application of a versatile electrostatic 
sensitivity tester, 2:7958 (MLM-2361(OP)) 

Invited discussion of shock initiation mechanism, 2:7944 (LA- 
UR-76-1898) 

Optoelectronic timing system. Period covered: April-June 1976, 
2:7956 (MHSMP-76-30N ) 

CHEMICAL EXPLOSIVES/TENSILE PROPERTIES 

Evaluation of a mechanical property test for small samples of 
plastic bonded explosives. Period covered: April-June 1976 
(LX-09; LX-04; LX-14; and RX-03-BB), 2:7957 (MHSMP-76- 
30P) 

CHEMICAL EXPLOSIVES/THERMAL CONDUCTIVITY 

Thermal conductivity of TATB and TATB blends by differential 
scanning calorimetry. Period covered: April-June 1976, 
2:7949 (MHSMP-76-30C ) 

CHEMICAL EXPLOSIVES/WASTE DISPOSAL 

Disposal of waste or excess high explosives. Progress report, 
October-December 1975 (Incineration; air pollution), 2:7945 
(MHSMP-76-6) 

Disposal of waste or excess high explosives. Progress report, 
January-March 1976 (Incineration; air pollution), 2:7946 
(MHSMP-76-10) 

Disposal of waste or excess high explosives. Progress report, 
April-June 1976 (Incineration; air pollution), 2:7947 
(MHSMP-76-18) 

CHEMICAL INDUSTRY/ELECTROCHEMISTRY 

Application of electrochemical engineering principles to energy 

conservation problems, 2:7725 (LBL-5404) 
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CHEMICAL LASERS/PERFORMANCE 
Development of megawatt-level narrow-band far-infrared lasers 
for plasma diagnostics, 2:7843 
CHEMICAL LASERS/RESEARCH PROGRAMS 
New laser research and development, 2:7838 (LA-6245-PR) 
CHEMICAL REACTION KINETICS 
Uniqueness theorem for nonlinear heat conduction in chemically 
reacting media, 2:7705 
CHEMICAL REACTORS/DESIGN 
High-pressure catalytic microreactor for hydroprocessing of 
coal-derived liquids (10 references), 2:6454 (FE-2028-5) 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,0;,0;; Ni-W/Al,0;-SiO,; Co-Mo/AI,O3), 
2:6453 (FE-2028-3) 
Pilot plant operation of a nonadiabatic methanation reactor (15 
refs.; Raney nickel catalyst), 2:6482 
CHEMISTRY 
See also PHOTOCHEMISTRY 
CHEMISTRY/RESEARCE PROGRAMS 
1975 annual summary report (Abstracts of papers published 
during previous calendar year), 2:8353 (IS-3900) 
General Chemistry Division quarterly report, January-March 
1976, 2:7677 (UCID-15644-76-1) . 
CHEMOTHERAPY /RADIOSENSITIVITY EFFECTS 
Cell cycle kinetics and radiation therapy, 2:8084 
CHI-3410 RESONANCES/DECAY 
Use of dipole sum rules to estimate upper and lower bounds for 
radiative and total widths of chi (3414), chi (3508), and chi 
(3552), 2:8399 
CHINA/NUCLEAR EXPLOSIONS 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
CHIPMUNKS/BIOLOGICAL RADIATION EFFECTS 
Biology of the eastern chipmunk, Tamias striatus. Final report 
(Gamma radiation), 2:8095 (COO-3329-13) 
CHIPMUNKS/ECOLOGY 
Biology of the eastern chipmunk, Tamias striatus. Final report 
(Gamma radiation), 2:8095 (COO-3329-13) 
CHIPMUNKS/REPRODUCTION 
Biology of the eastern chipmunk, Tamias striatus. Final report 
(Gamma radiation), 2:8095 (COO-3329-13) 
CHIRAL SYMMETRY/SYMMETRY BREAKING 
Chiral-SU(3)-symmetry breaking for the pseudoscalar mesons, 
2:8429 
CHLORAMPHENICOL/BIOLOGICAL EFFECTS 
Postirradiation recovery dependent on the uvr-! Locus in 
Bacillus subtilis ( UV radiation), 2:8072 
CHLORATES/CHEMICAL RADIATION EFFECTS 
Resonance Raman scattering from metastable O, molecules in y- 
irradiated NaC1O;;: Excitation profile, polarization 
measurements, and decay kinetics, 2:7733 
CHLORELLA/BIOLOGICAL RADIATION EFFECTS 
Biological effects of accelerated boron, carbon, and neon ions, 
2:8064 
CHLORIDES/PHOTOCHEMISTRY 
Megawatt infrared laser chemistry of CCIF; and CCI,F. I. 
rate nner 2 ererene. and effect of H, (1.5 MW/cm? 
irradiation), 2 
CHLORINE 35 REACTIONS/ELASTIC SCATTERING 
Fusion and interaction barrier parameters and critical angular 
momenta from *Cl-induced reactions, 2:8517 
CHLORINE 35 REACTIONS/FISSION 
Fusion and interaction barrier parameters and critical angular 
momenta from “Cl-induced reactions, 2:8517 
CHLORINE 35 REACTIONS/FUSION REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from *Cl-induced reactions, 2:8517 
Two body final state coincidence measurements for fission-like 
processes following “Cl + "Al fusion (170 MeV, cross 
sections), 2:8509 (ANL/PHY-76-2( Vol.2)) 
CHLORINE 38/HOT ATOM CHEMISTRY 
Reactions of charged and neutral recoil particles following 
nuclear transformations. Progress report No. 10, 2:7736 
(ORO-3602-17) 
CHONDRITES/AGE ESTIMATION 
Dust in the solar nebula, 2:8175 
CHONDRITES/CHEMICAL COMPOSITION 
Dust in the solar nebula, 2:8175 
Fine-grained structure of chondritic meteorites, 2:8174 
CHONDRITES/CRYSTAL STRUCTURE 
Fine-grained structure of chondritic meteorites, 2:8174 
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CHROMATES/ENTHALPY 
Cesium dichromate, Cs,Cr,O;: heat capacity and thermodynamic 
properties from 5 to 350 K, 2:7707 
CHROMATES/ENTROPY 
Cesium dichromate, Cs:Cr,O;: heat capacity and thermodynamic 
properties from 5 to 350 K, 2:7707 
CHROMATES/FORMATION HEAT 
Thermochemical study of cesium dichromate, 2:7708 
CHROMATES/SPECIFIC HEAT 
Cesium dichromate, Cs,Cr,O;: heat capacity and thermodynamic 
properties from 5 to 350 K, 2:7707 
CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
CHROMATOGRAPHY /PEAKS 
Comparisons of methods for calculating retention and separation 
of chromatographic peaks, 2:7693 (SRO-854-10) 
CHROMIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
CHROMIUM/PHYSICAL PROPERTIES 
Development and study of high temperature materials for 
various components of MHD installations (Electrodes based 
on cermets of LaCrO;-Cr system), 2:7419 (ERDA-tr-185) 
CHROMIUM 53 TARGET/NITROGEN 14 REACTIONS 
Interpretation of energy spectra in quasi-elastic processes (Q- 
values, shapes, yields, excitation, 90 and 97 MeV, cross 
sections), 2:8523 (ANL/PHY-76-2(Vol.2)) 
CHROMIUM 54 TARGET/TRITON REACTIONS 
Gamma-ray spectroscopy of low-lying states in *Cr, 2:8528 
CHROMIUM 56/ENERGY LEVELS 
Gamma-ray spectroscopy of low-lying states in *Cr, 2:8528 
CHROMIUM 56/ENERGY-LEVEL TRANSITIONS 
Gamma-ray spectroscopy of low-lying states in *Cr, 2:8528 
CHROMIUM ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOY X 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
Amorphous alloys in the U-Cr-V system (Patent; mechanical 
properties; corrosion resistance; thermal stability), 2:7466 
CHROMIUM ALLOYS/CORROSION 
Development and application of a corrosion susceptibility test 
for Ta,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 
76-0414) 
CHROMIUM ALLOYS/SOLDERING 
Influence on the soldered seam properties with large gap widths 
by heat treatment (Using NiCrSi filler metals), 2:7474 
CHROMIUM ALLOYS/TUNNEL EFFECT 
Tunneling observation of localized bands in superconductors 
with magnetic impurities, 2:7539 
CHROMIUM OXIDES/CATALYTIC EFFECTS 
Process for gasification of heavy hydrocarbons (Patent; contact 
steam decomposition reaction; 700 to 1000°C), 2:6592 
CHROMIUM OXIDES/PHYSICAL PROPERTIES 
Development and study of high temperature materials for 
various components of MHD installations (Electrodes based 
on cermets of LaCrO;-Cr system), 2:7419 (ERDA-tr-185) 
CHROMIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of compounds of Na,O with the 
oxides of chromium, nickel, and iron, 2:7652 (IS-T-735) 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
CHROMIUM-MOLYBDENUM STEELS/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 
2.0%, the Cr content is higher.) 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/CORROSION 
Surface cleanness and temporary protection against corrosion of 
non-corrosive steel tubes for nuclear plant, 2:7216 
CHROMIUM-NICKEL STEELS/WELDING 
Welding of various materials, 2:7478 
CHROMOSOMAL ABERRATIONS/RADIOIN DUCTION 
Analysis of radiation-induced ch ysome aberrations, 2:8102 
Use of chromosome abertations for predicting genetic hazards to 
man, 2:808 1 
CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Analysis of radiation-induced chromosome aberrations, 2:8102 
CISTRONS 
See GENES 











COAL/COMBUSTION 


CIVIL LIABILITY/LEGAL ASPECTS 

Erection and operation of nuclear facilities in the light of 
international law, 2:7380 

The nuclear subcontracting industry in a vacuum concerning 
liability because of ‘judicial channelling’ (rechtliche 
Kanalisierung) (German Federal Republic), 2:7372 

CLINCH RIVER BREEDER REACTOR/FLOW BLOCKAGE 

Inlet plenum feature model of the Clinch River Breeder Particle 
Mobility and bubble dispersion test results, 2:7294 (HEDL- 
TME-76-61) 

CLINCH RIVER BREEDER REACTOR/SHIELDING 

Analysis of the TSF three-dimensional stored-fuel experiment for 
the CRBR, 2:7069 (ORNL-5187) 

CLINCH RIVER BREEDER REACTOR/TRANSIENTS 

Dynamic simulation of a sodium-cooled fast reactor power plant, 
2:7303 (NUREG-01 10) 

CLOSED-CYCLE COOLING SYSTEMS/HEAT EXCHANGERS 

Analysis of large dry cooling towers with power-law heat 
exchanger performance, 2:6916 

CLOSED-CYCLE MHD GENERATORS/OPTIMIZATION 

Design optimization of nuclear power plants combined with 
MHD generators for Brayton and Rankine cycle processes, 
2:7115 

CLOUDS 

(Limited to clouds in the earth atmosphere; for interstellar clouds 

see COSMIC DUST or COSMIC GASES.) 
CLOUDS/RADIATION DOSES 
Probabilistic approach to external cloud dose calculations using 
onsite meteorological data, 2:8075 (BNWL-SA-5816) 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ALKYLATION 

Second look at the reductive alkylation of coal and at the nature 

of asphaltenes (17 refs.), 2:6534 
COAL/CARBONIZATION 

Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 

Kinetic modelling associated with coal carbonisation, 2:6445 

COAL/CHEMICAL ANALYSIS 

Kinetics of coal hydrodesulfurization in a batch reactor (18 

refs.), 2:6443 
COAL/CHEMICAL COMPOSITION 

Feasibility of reducing fuel gas clean-up needs. Phase I. Survey 
of the effect of gasification process conditions on the 
entrainment of impurities in the fuel gas, 2:6470 (FE-1236- 
15) 

Occurrence and distribution of trace elements in coal (3 refs; 53 
elements), 2:6537 

Review of trace element studies related to coal combustion in 
the Four Corners area of New Mexico (40 references), 2:6550 
(LA-6401-MS) 

Use of New South Wales coals in large pulverised fuel fired 
boilers for power generation purposes, 2:6576 

COAL/CHLORINATION 
Desulfurization of coal by chlorinolysis (10 refs.), 2:6455 
COAL/CLASSIFICATION 

Assessment of Australian black coals for the production of 

synthetic crude oil, 2:6530 
COAL/COKING 

Transformation of sulfur functional groups during pyrolysis of 

coal (14 refs.), 2:6450 
COAL/COMBUSTION 

Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-31-4) 

Direct sampling and characterization of gaseous species 
responsible for fireside corrosion in fossil fuel-fired systems. 
First quarterly progress report, April 1-June 30, 1976. Report 
No. 4225-C, 2:6575 (FE-2288-4) 

Gasification in pulverized coal flames. First annual progress 
report, July 1975-June 1976, 2:6473 (FE-2029-4) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Interim report, February-March 1976, 2:6547 
(FE-2205-1) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Interim report, May 1|-July 31, 1976, 2:6548 
(FE-2205-2) 

Limits of the coal dust engine, 2:7444 (ERDA-tr-180) 

R — report: fossil fuel and advanced systems division, 





COAL/COMBUSTION 


Removal of toxic trace elements from coal combustion effluent 
gas, 2:6545 (PERC/RI-76/5) 
Use of New South Wales coals in large pulverised fuel fired 
boilers for power generation purposes, 2:6576 
COAL/COST 
Commercial evaluation of coal properties, 2:6531 
COAL/DESULFURIZATION 
Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 
Desulfurization of coal by chlorinolysis (10 refs.), 2:6455 
Kinetics of coal hydrodesulfurization in a batch reactor (18 
refs.), 2:6443 
COAL/FLUIDIZED-BED COMBUSTION 
Coal burning system (Patent), 2:7884 
Development program on pressurized fluidized-bed combustion. 
Annual report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
1016) 
Pressurized fluidised bed combustion. Quarterly technical 
P report, January-March 1976, 2:6571 (FE-1511-23) 
COAL/HYDROGENATION 
Chemical structure of heavy oils derived from coal 
hydrogenation (5 refs.; ZnCl, catalyst), 2:6503 
Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 
Coal liquefaction. Quarterly report, October-December 1975, 
2:6490 (ERDA-76-33-4) 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
Kinetics and solubility of hydrogen in coal liquefaction reactions 
(26 refs.), 2:6514 
Liquefaction of coal without catalyst using selective 
hydrogenation (16 refs.), 2:6510 
Short residence time (SRT) coal hydropyrolysis (2 refs.), 2:6521 
COAL/MARKET 
Marketable resources of Australian coal, 2:6577 
COAL/MEETINGS 
172nd national meeting of the American Chemical Society, 
Division of Fuel Chemistry, San Francisco, California, August 
29-September 3, 1976, 2:6533 
Australian black coal: its occurrence, mining, preparation, and 
use. Conference held at Wollongong, Australia, February 18- 
20, 1975, 2:7412 
COAL/MIXING 
Requirements for coals in Japanese coking blends, 2:6449 
COAL/MOLECULAR STRUCTURE 
Carbon-13 nuclear magnetic resonance spectrum of a coal 
extract: a note on the aromaticity of coal (22 refs), 2:6544 
Non-aromatic skeletal structures in coal (10 refs), 2:6543 
COAL/PETROLOGY 
——_ of Australian black coals for the production of 
ynthetic crude oil, 2:6530 
COAL/PHYSICAL PROPERTIES 
Coking for the Australian steel industry, 2:6447 
COAL/PROCESSING 
Apparatus for processing coal and like material (Patent; 4 
claims; 2 drawings), 2:6444 
COAL/PRODUCTION 
Keynote address (Total energy 1900-1975; coal production by 
country and rank for 1971; fossil fuel reserves and resources 
by country), 2:6561 
COAL/PYROLYSIS 
Production of carbon black from coal (Patent; 5 claims; 2 
drawings), 2:6522 
Short residence time (SRT) coal hydropyrolysis (2 refs.), 2:6521 
COAL/REDUCTION 
Second look at the reductive alkylation of coal and at the nature 
of asphaltenes (17 refs.), 2:6534 
COAL/SAMPLING 
Principles of coal preparation, 2:6567 
COAL/SHOCK HEATING 
Shock heating studies. Quarterly report, June-August 1976 (Coal 
devolatilization), 2:6528 (FE-2212-9) 
COAL/SOLVENT EXTRACTION 
Carbon-13 nuclear magnetic resonance spectrum of a coal 
extract: a note on the aromaticity of coal (22 refs), 2:6544 
Liquefaction of coal without catalyst using selective 
hydrogenation (16 refs.), 2:6510 
COAL/STRUCTURAL CHEMICAL ANALYSIS 
Aromaticity determination of coal, oil shale, and their 
derivatives by x-ray diffraction, 2:6535 
COAL/TESTING 
Principles of coal preparation, 2:6567 
COAL/TRADE 
Some aspects of interaction between the coal industry and the 
community, 2:7414 
COAL/TRANSPORT 
Long-term supply and demand aspects of coal, 2:7413 
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COAL DEPOSITS/EXPLOSIVE FRACTURING 
Elastic wave propagation through an infinite stratum of porous 
material, 2:8718 (SAND-76-0328) 
COAL DEPOSITS/GEOLOGY 
—— the Bowen and Galilee Basin coalfields (Australia), 
Geology of Australian coalfields: some other coal basins, 2:6556 
Palaeogeographic evolution of Australia with particular 
reference to the formation of coal bearing sequences, 2:6557 
Permian coal deposits of New South Wales, 2:6558 
Spatial and temporal variation of the type and rank of Australian 
coals, 2:6559 
COAL DEPOSITS/MAPS 
~— resource development map of Colorado (7 references), 
6441 
COAL DEPOSITS/PETROGENESIS 
Palaeogeographic evolution of Australia with particular 
reference to the formation of coal bearing sequences, 2:6557 
COAL DEPOSITS/PETROLOGY 
Spatial and temporal variation of the type and rank of Australian 
coals, 2:6559 
COAL DEPOSITS/POROSITY 
Elastic wave propagation through an infinite stratum of porous 
material, 2:8718 (SAND-76-0328) 
COAL EXTRACTS/NUCLEAR MAGNETIC RESONANCE 
Carbon-13 nuclear magnetic resonance spectrum of a coal 
extract: a note on the aromaticity of coal (22 refs), 2:6544 
COAL FINES/COMBUSTION KINETICS 
Critical contributions in MHD power generation. Quarterly 
technical progress report, September 1-November 30, 1975, 
2:7418 (FE-2215-2) 
COAL GAS/DESULFURIZATION 
Permselective membranes for the removal of H,S from coal gas 
(9 refs.), 2:6456 
COAL GASIFICATION 
See also COED PROCESS 
Gasification in pulverized coal flames. First annual progress 
report, July 1975-June 1976, 2:6473 (FE-2029-4) 
Low-Btu gas from coal: IGT’s more than 30 years of experience, 
2:6475 (NP-21205) 
Production of synthetic natural gas (SNG) from pit coal by a 
combined auto-allothermic steam gasification, 2:7182 
Synthesis gas from gaseous CO,-solid carbonaceous fuel feeds 
(Patent; by continuous partial oxidation process in presence of 
gaseous CO,), 2:6747 
Synthesis gas from solid carbonaceous fuel (Patent; by 
continuous partial oxidation process in presence of liquid 
CO,), 2:6748 
COAL GASIFICATION/BY-PRODUCTS 
Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 
COAL GASIFICATION/COST 
Michigan Wisconsin Pipe Line Company's coal gasification 
roject, 2:6466 (CONF-760358-) 
COAL GASIFICATION/DATA ACQUISITION 
Fundamental data needs for process design of coal gasification 
plants, 2:6463 (CONF-760358-) 
COAL GASIFICATION/ECONOMICS 
New promise for underground coal gasification. Vol. 2, 2:6480 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Coal conversion, 2:6551 (ORNL-5193) 
COAL GASIFICATION/FEASIBILITY STUDIES 
Production of gaseous and liquid fuels from coal, 2:6479 
COAL GASIFICATION/FLOWSHEETS 
Coal gasification. Quarterly report, October-December 1975, 
2:6468 (ERDA-76-30-4) 
Combined gas/steam turbine power stations with coal pressure 
ification unit operating to the STEAG-LURGI System (21 
refs.), 2:6464 (CONF-760358-) 
Michigan Wisconsin Pipe Line Company's coal gasification 
project, 2:6466 (CONF-760358-) 
COAL GASIFICATION/FLUIDIZED BED 
High temperature sulfur removal system development for the 
Westinghouse fluidized bed coal gasification process (21 


refs.), 2:6487 
COAL GASIFICATION/GASEOUS WASTES 
Feasibility of reducing fuel gas clean-up needs. Phase I. Survey 
of the effect of gasification process conditions on the 
entrainment of impurities in the fuel gas, 2:6470 (FE-1236- 


15) 
COAL GASIFICATION/HEARINGS 
Legislative and oversight hearings on ERDA authorization 
legislation for FY 1977, 2:6474 (NP-21203) 
COAL GASIFICATION/IN-SITU GASIFICATION 
New promise for underground coal gasification. Vol. 2, 2:6480 
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COAL GASIFICATION/MEETINGS 
One-hundred and seventy-second national meeting of the 
American Chemical Society, Division of Fuel Chemistry. 
Volume 21, No. 4. Conference held at San Francisco, 
California, August 29 to September 3, 1976, 2:6481 
COAL GASIFICATION/PILOT PLANTS 
Coal gasification. Quarterly report, October-December 1975, 
2:6468 (ERDA-76-30-4) 
COAL GASIFICATION/RESEARCH PROGRAMS 
Coal gasification. Quarterly report, October-December 1975, 
2:6468 (ERDA-76-30-4) 
Legislative and oversight hearings on ERDA authorization 
legislation for FY 1977, 2:6474 (NP-21203) 
COAL GASIFICATION/REVIEWS 
Coal gasification developments at Westfield (4 refs.), 2:6465 
(CONF-760358-) 
Purification processes for coal gasification, 2:6467 (CONF- 
760402-8) 
COAL GASIFICATION/WASTE WATER 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
Synthane coal gasification, and COED coal liquefaction, 
2:7696 
COAL GASIFICATION PLANTS/DESIGN 
Coal demonstration plants. Quarterly report, October-December 
1975, 2:6469 (ERDA-76-32-4) 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
Fundamental data needs for process design of coal gasification 
plants, 2:6463 (CONF-760358-) 
COAL GASIFICATION PLANTS/ECONOMICS 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
COAL GASIFICATION PLANTS/FLOWSHEETS 
Fundamental data needs for process design of coal gasification 
plants, 2:6463 (CONF-760358-) 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Coal demonstration plants. Quarterly report, October-December 
1975, 2:6469 (ERDA-76-32-4) 
COAL GASIFICATION PLANTS/HEALTH HAZARDS 
Carcinogens relating to coal conversion processes, 2:6549 (FE- 
2213-1) 
COAL GASIFICATION PLANTS/MATERIALS 
Coal gasification: a materials review, 2:6478 (SAND-76-8238) 
COAL GASIFICATION PLANTS/PLANNING 
Michigan Wisconsin Pipe Line Company's coal gasification 
project, 2:6466 (CONF-760358-) 
COAL INDUSTRY/FORECASTING 
Long-term supply and demand aspects of coal, 2:7413 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Coal conversion, 2:6551 (ORNL-5193) 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
Assessment of Australian black coals for the production of 
synthetic crude oil, 2:6530 
Liquefaction of coal without catalyst using selective 
hydrogenation (16 refs.), 2:6510 
COAL LIQUEFACTION/BENCH-SCALE EXPERIMENTS 
Products from two-step coal liquefaction using three different 
first-step reactor packings (13 refs.), 2:6516 
Project lignite. Quarterly technical progress report No. 8, 
January, February, and March 1976, 2:6491 (FE-1224-58) 
COAL LIQUEFACTION/BY-PRODUCTS 
Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 
COAL LIQUEFACTION/CATALYSTS 
Catalytic liquefaction of coal (4 refs.), 2:6509 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
New materials for coal liquefaction (12 refs.), 2:6505 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
High pressure liquid chromatographic studies of coal 
liquefaction kinetics (10 refs.), 2:6513 
Kinetics and solubility of hydrogen in coal liquefaction reactions 
(26 refs.), 2:6514 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Status of technology for converting coal to liquids for 
transportation fuels, 2:6501 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Coal conversion, 2:6551 (ORNL-5193) 
COAL LIQUEFACTION/FEASIBILITY STUDIES 
Production of gaseous and liquid fuels from coal, 2:6479 


COAL LIQUIDS/ENTHALPY 


Relationship of Australian coal resources to other fuel resources 
in Australia, 2:6560 
COAL LIQUEFACTION/FLOWSHEETS 
Short residence time (SRT) coal hydropyrolysis (2 refs.), 2:6521 
COAL LIQUEFACTION/MEETINGS 
One-hundred and seventy-second national meeting of the 
American Chemical Society, Division of Fuel Chemistry. 
Volume 21, No. 5. Conference held at San Francisco, 
California, August 29 to September 3, 1976, 2:6504 
COAL LIQUEFACTION/PILOT PLANTS 
Coal liquefaction. Quarterly report, October-December 1975, 
2:6490 (ERDA-76-33-4) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
January-March 1976; April-June 1976 (Catalysts to be 
evaluated), 2:6495 (FE-2047-1) 
Coal liquefaction. Quarterly report, October-December 1975, 
2:6490 (ERDA-76-33-4) 
COAL LIQUEFACTION/SOLVENTS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, May-July 1976, 2:6496 
(FE-2367-1) 
COAL LIQUEFACTION/TEMPERATURE DEPENDENCE 
Short contact time coal liquefaction. I. Techniques and product 
distributions (2 refs.), 2:6512 
COAL LIQUEFACTION/TIME DEPENDENCE 
Short contact time coal liquefaction. I. Techniques and product 
distributions (2 refs.), 2:6512 
COAL LIQUEFACTION/WASTE WATER 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
Synthane coal gasification, and COED coal liquefaction, 
2:7696 
COAL LIQUEFACTION PLANTS/CATALYSTS 
Zinc chloride catalyst recovery for a coal hydrogenation process, 
2:6497 (ORNL/MIT-236) 
COAL LIQUEFACTION PLANTS/DESIGN 
Coal demonstration plants. Quarterly report, October-December 
1975, 2:6469 (ERDA-76-32-4) 
COAL LIQUEFACTION PLANTS/FLOWMETERS 
Evaluation of flow measuring and control valve applications for 
coal liquefaction process streams for Cresap testing, 2:6492 
(FE-1517-34) 
COAL LIQUEFACTION PLANTS/FUEL FEEDING SYSTEMS 
Coal demonstration plants. Quarterly report, October-December 
1975, 2:6469 (ERDA-76-32-4) 
COAL LIQUEFACTION PLANTS/HEALTH HAZARDS 
Carcinogens relating to coal conversion processes, 2:6549 (FE- 
2213-1) 
COAL LIQUEFACTION PLANTS/VALVES 
Evaluation of flow measuring and control valve applications for 
coal liquefaction process streams for Cresap testing, 2:6492 
(FE-1517-34) 
COAL LIQUIDS/ADDITIVES 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
COAL LIQUIDS/AGING 
Aging studies of the SYNTHOIL product. Part Il. Effects of 
time, temperature, atmosphere (3 references; 11 figures), 
2:6499 (PERC/TPR-76/2) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Analysis of liquids from coal conversion processes (18 refs.), 
2:6517 
Method for the determination of benzene insolubles, 
asphaltenes, and oils in coal-derived liquids, 2:6529 
(PERC/RI-76/6) 
COAL LIQUIDS/CHROMATOGRAPHY 
Chromatographic and n.m.r. analysis of coal liquefaction 
products, 2:6541 
High pressure liquid chromatographic studies of coal 
liquefaction kinetics (10 refs.), 2:6513 
COAL LIQUIDS/DEASHING 
Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 ( ANL-76-83) 
Project lignite. Quarterly technical progress report No. 8, 
January, February, and March 1976, 2:6491 (FE-1224-58) 
COAL LIQUIDS/DENITRIFICATION 
High-pressure catalytic microreactor for hydroprocessing of 
coal-derived liquids (10 references), 2:6454 (FE-2028-5) 
COAL LIQUIDS/DESULFURIZATION 
Catalytic liquefaction of coal (4 refs.), 2:6509 
High-pressure catalytic microreactor for hydroprocessing of 
coal-derived liquids (10 references), 2:6454 (FE-2028-5) 
COAL LIQUIDS/ELECTROPHORESIS 
Chromatographic and n.m.r. analysis of coal liquefaction 
products, 2:6541 





COAL LIQUIDS/ENTHALPY 


COAL LIQUIDS/ENTHALPY 
Enthalpy measurement of coal-derived liquids. Quarterly 
technical progress report, April-June 1976, 2:6527 (FE-2035- 
4 


) 
COAL LIQUIDS/FILTRATION 

Coal liquefaction. Quarterly report, October-December 1975, 
2:6490 (ERDA-76-33-4) 

Filterability of a coal-derived liquid (4 refs.), 2:6507 

Reformation of inorganic particulates suspended in coal-derived 
liquids and improved separation, 2:6520 

COAL LIQUIDS/FRACTIONATION 

Preliminary examination of coal liquefaction products (12 refs.), 

2:6515 
COAL LIQUIDS/HYDROCRACKING 

Status of technology for converting coal to liquids for 

transportation fuels, 2:6501 
COAL LIQUIDS/MOLECULAR WEIGHT 

Short contact time coal liquefaction. I. Techniques and product 

distributions (2 refs.), 2:6512 
COAL LIQUIDS/NUCLEAR MAGNETIC RESONANCE 

Chromatographic and n.m.r. analysis of coal liquefaction 

products, 2:6541 
COAL LIQUIDS/OXIDATION 

Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 

COAL LIQUIDS/PHYSICAL PROPERTIES 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly reports 
for the period January 22-October 24, 1975, 2:6493 (FE- 
1754-1) 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
October 25, 1975-January 30, 1976, 2:6494 (FE-1754-2) 

COAL LIQUIDS/PURIFICATION 

Catalysts for upgrading coal-derived liquids. Quarterly report, 
March 9, 1976-June 8, 1976, 2:6452 (FE-2011-4) 

Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 

Reformation of inorganic particulates suspended in coal-derived 
liquids and improved separation, 2:6520 

COAL LIQUIDS/SEDIMENTS 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-S5611) 
COAL LIQUIDS/SEPARATION PROCESSES 
Coal liquefaction (Patent; 15 claims; | drawing), 2:6518 
COAL LIQUIDS/STRUCTURAL CHEMICAL ANALYSIS 

Aromaticity determination of coal, oil shale, and their 
derivatives by x-ray diffraction, 2:6535 

Chemical structure of heavy oils derived from coal 
hydrogenation (5 refs.; ZnCl, catalyst), 2:6503 

COAL LIQUIDS/VISCOSITY 

Aging studies of the SYNTHOIL product. Part Il. Effects of 
time, temperature, atmosphere (3 references; 11 figures), 
2:6499 (PERC/TPR-76/2) 

Asphaltenes from coal liquefaction (17 refs.), 2:6502 

Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 

COAL MINERS/HEALTH HAZARDS 

Noise environment of the underground coal mine, 2:6578 
(MESA-IR- 1034) 

COAL MINES/ATMOSPHERES 

Development of krypton-85 sources for the Bureau of Mines 
coal dust combustion analyzer. Operations Division final 
report (Gaseous “Kr encapsulated in Ta; x-ray source), 
2:6724 (ORNL-5215) 

COAL MINES/FEASIBILITY STUDIES 
Evaluation of the mining aspects of coal projects, 2:6562 
COAL MINES/LAND RECLAMATION 
Mosaic/photomontage: a new concept to help reclamation 
planning, 2:6553 
COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/ENVIRONMENTAL EFFECTS 

Coal mining operating regulations, 2:6566 

Effluent guidelines and standards, 2:6565 

Some aspects of interaction between the coal industry and the 
community, 2:7414 

COAL MINING/REGULATIONS 
Coal mining operating regulations, 2:6566 
COAL MINING/SOCIO-ECONOMIC FACTORS 

Some aspects of interaction between the coal industry and the 

community, 2:7414 
COAL MINING/STANDARDS 
Effluent guidelines and standards, 2:6565 
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COAL PREPARATION/SEPARATION PROCESSES 
Principles of coal preparation, 2:6567 
COAL PREPARATION PLANTS/PERFORMANCE 
Some coal washing developments in Australia, 2:6568 
COAL RESERVES 
Coal supply and air quality limitations on fossil-fueled energy 
centers (12 references), 2:6554 (ANL-76-XX-11) 
COAL RESERVES/MAPS 
Michigan Wisconsin Pipe Line Company's coal gasification 
project, 2:6466 (CONF-760358-) 
COAL TAR/CHEMICAL ANALYSIS 
Transformation of sulfur functional groups during pyrolysis of 
coal (14 refs.), 2:6450 
COAL TAR/OXIDATION 
Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 
COAL TAR/PROCESSING 
Apparatus for processing coal and like material (Patent; 4 
claims; 2 drawings), 2:6444 
COAL TAR OILS/DESULFURIZATION 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
COAL TAR OILS/HYDROGENATION 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
Products from two-step coal liquefaction using three different 
first-step reactor packings (13 refs.), 2:6516 
COALCON PROCESS 
Coal demonstration plants. Quarterly report, October-December 
1975, 2:6469 (ERDA-76-32-4) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
Critical contributions in MHD power generation. Quarterly 
technical progress report, September 1-November 30, 1975, 
2:7418 (FE-2215-2) 
COASTAL WATERS/NUTRIENTS 
Interrelationship between certain hydrographic features 
associated with currents and primary production. Annual 
progress report, August 1, 1975-July 31, 1976, 2:8012 (COO- 
2538-15) 
COATED FUEL PARTICLES/COMPACTING 
Process for the production of fuel combined articles for addition 
in block shaped high temperature fuel elements (Patent), 
2:6659 
COATED FUEL PARTICLES/FABRICATION 
Method for manufacturing kernels of metallic oxices and the 
thus obtained kernels (Patent), 2:6651 
Nuclear fuel particles provided with a coating and containing Ba 
or Sr for cancelling CO pressure, and a method for 
manufacturing same (Patent), 2:6652 
COATED FUEL PARTICLES/SORTING 
Spherical graphite fuel element for high-temperature reactors 
and method of reprocessing after irradiation (Patent), 2:6666 
COATINGS 
See also ANTIREFLECTION COATINGS 
COATINGS/INSPECTION 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
COBALT/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
COBALT/CATALYTIC EFFECTS 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
High pressure liquid chromatographic studies of coal 
liquefaction kinetics (10 refs.), 2:6513 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,032,0;; Ni-W/Al,0;-SiO,; Co-Mo/Al,O;), 
2:6453 (FE-2028-3) 
COBALT 60/BIOLOGICAL ACCUMULATION 
Effects of limnological variables on bioaccumulation factors, 
2:8014 
COBALT 60/LEACHING 
Experimental study on the leaching of radioactive materials from 
radioactive wastes solidified in cement into sea water. Part 2, 
2:6708 (ORNL-tr-4226) 
COBALT 60/NUCLEAR ALIGNMENT 
Nuclear alignment of “Co in diluted CMN, 2:7647 
COBALT 60/RADIATION MONITORING 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
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COBALT 60/RADIOECOLOGICAL CONCENTRATION 

Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 

COBALT ALLOYS 
See also HASTELLOY X 
INCONEL 617 
COBALT ALLOYS/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

Competitive hydrogenation of model heterocycles and of 
polynuclear aromatics (HDS-2, HDS-1441, HDS-3, and Mo- 
1201T catalysts), 2:6590 

Deactivation of Co-Mo catalyst during H-Coal operations (2 
refs.; Al,O,; used as catalyst support), 2:6506 

COBALT ALLOYS/HYPERFINE STRUCTURE 

Hyperfine distribution in a dilute Co-Fe alloy determined by 

nuclear orientation, 2:7530 
COBALT ALLOYS/SORPTIVE PROPERTIES 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

COBALT SULFATES/CATALYTIC EFFECTS 

Supported cobalt sulfate desulfurization catalyst (Patent), 

2:6600 
COED PROCESS/BY-PRODUCTS 

Utilization of coal conversion process by-products. Annual 
report, June 26, 1975-June 25, 1976 (Benzecarboxylic acids; 
9 references; 4 appendices), 2:6526 (FE-1724-18) 

COKE/CHEMICAL PROPERTIES 

Commercial evaluation of coal properties, 2:6531 
COKE/PERMEABILITY 

Requirements for coals in Japanese coking blends, 2:6449 
COKE/PHYSICAL PROPERTIES 

Coking for the Australian steel industry, 2:6447 

Commercial evaluation of coal properties, 2:6531 

Non-recovery coke ovens, 2:6446 

COKE/POROSITY 
Requirements for coals in Japanese coking blends, 2:6449 
COKE/PROCESSING 
Apparatus for processing coal and like material (Patent; 4 
claims; 2 drawings), 2:6444 
COKE OVENS/DESIGN 
Coking for the Australian steel industry, 2:6447 
Non-recovery coke ovens, 2:6446 
COKE OVENS/HEALTH HAZARDS 
Carcinogens relating to coal conversion processes, 2:6549 (FE- 
2213-1) 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/LIGHT SCATTERING 
Absorption of focused light by spherical plasmas, 2:8826 
COLD PLASMA/RESONANCE ABSORPTION 
Absorption of focused light by spherical plasmas, 2:8826 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA/LOSS CONE INSTABILITY 

Electromagnetic instability in interpenetrating electron-ion 

plasmas with generalized distribution functions, 2:8800 
COLLISIONAL PLASMA/TURBULENCE 
Mechanism generating turbulence in weakly collisional volume 
created plasmas, 2:8739 
COLLISIONLESS PLASMA/ION ACOUSTIC WAVES 
Nonlinear wavenumber shift of an ion acoustic wave, 2:8827 
COLLISIONLESS PLASMA/PLASMA SHEATH 
A floating electrostatic sheath in a thermally produced plasma, 


2:8776 
COLLISIONLESS PLASMA/SOLITONS 
Structure of a laminar ion-acoustic shock wave in collisionless 
plasma, 2:8815 
COLLISIONLESS PLASMA/TWO-STREAM INSTABILITY 
Plasma multistreaming and the viability of fluid codes, 2:8764 
COLOR MODEL 
Has hadronic color been excited in neutrino experiments, 2:8402 
(BNL-21581) ‘ 
COLORADO/COAL DEPOSITS 
Energy resource development map of Colorado (7 references), 


2:6441 
COLORADO/COAL MINES 
— development map of Colorado (7 references), 
~ l 
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COLORADO/FOSSIL-FUEL POWER PLANTS 
Energy resource development map of Colorado (7 references), 
2:6441 
COLORADO/GEOTHERMAL RESOURCES 
Energy resource development map of Colorado (7 references), 
2:6441 
COLORADO/HYDROELECTRIC POWER PLANTS 
Energy resource development map of Colorado (7 references), 
2:6441 
COLORADO/MAPS 
Energy resource development map of Colorado (7 references), 


COLORADO/NATURAL GAS FIELDS 

Energy resource development map of Colorado (7 references), 

2:6441 
COLORADO/OIL FIELDS 

Energy resource development map of Colorado (7 references), 

2:6441 
COLORADO/OIL SHALE DEPOSITS 

Energy resource development map of Colorado (7 references), 

2:6441 
COLORADO/URANIUM DEPOSITS 
Energy resource development map of Colorado (7 references), 
2:6441 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 

Control apparatus for matching the exhaust flow of a gas turbine 
employed in a combined cycle electric power generating plant 
to the requirements of a steam generator also employed 
therein (Patent), 2:6920 

COMBINED-CYCLE POWER PLANTS/DESIGN 

Advanced coal gasification system for electric power generation. 
Development of full-size gas turbine combustors using 
synthetic low-Btu fuel gas at 350°F. Technical status report, 
June 1974-July 1976, 2:6471 (FE-1514-52) 

Combined cycle electric power plant and a gas turbine having a 
backup control system with an improved feedforward analog 
speed/load control (Patent), 2:6918 

Combined cycle electric power plant and a heat recovery steam 
generator having improved boiler feed pump flow control 
(Patent), 2:6919 

Combined cycle electric power plant and heat recovery steam 
generator having improved multi-loop temperature control of 
the steam generated (Patent), 2:6921 

Combined cycle electric power plant and a gas turbine having 
improved outlet temperature limit control (Patent), 2:6922 

Control apparatus for matching the exhaust flow of a gas turbine 
employed in a combined cycle electric power generating plant 
to the requirements of a steam generator also employed 
therein (Patent), 2:6920 

COMBINED-CYCLE POWER PLANTS/EFFICIENCY 

Permselective membranes for the removal of H,S from coal gas 

(9 refs.), 2:6456 
COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Permselective membranes for the removal of H,S from coal gas 
(9 refs.), 2:6456 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/RESEARCH PROGRAMS 

R and D status report: fossil fuel and advanced systems division, 

2:6929 
COMBUSTION CHAMBERS/DESIGN 

Cooling ring construction for combustion chambers (Patent), 

2:7446 
COMBUSTION PRODUCTS/ELECTRIC CONDUCTIVITY 

Study of the electrical conductivity of a plasma in combustion 

products (Q-factor method), 2:7421 (ERDA-tr-186) 
COMBUSTORS/DESIGN 

Advanced coal gasification system for electric power generation. 
Development of full-size gas turbine combustors using 
synthetic low-Btu fuel gas at 350°F. Technical status report, 
June 1974-July 1976, 2:6471 (FE-1514-52) 

Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, March-May 1976, 2:6573 (FE-1787-4) 

Pressurized fluidised bed combustion. Quarterly technical 
progress report, January-March 1976, 2:6571 (FE-1511-23) 

Pressurized fluidized bed combustion. Quarterly technical 
progress report, April-June 1976, 2:6572 (FE-1511-27) 

COMBUSTORS/MATHEMATICAL MODELS 

Gasification in pulverized coal flames. First annual progress 

report, July 1975-June 1976, 2:6473 (FE-2029-4) 
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COMBUSTORS/TESTING 

Advanced coal gasification system for electric power generation. 
Development of full-size gas turbine combustors using 
synthetic lowBtu fuel at 350 F. Technical status report, 
June 1974-July 1976, $6471 (FE-1514-52) 

COMETS/ABLATION 
Cometary debris, 2:8173 
COMETS/CHEMICAL COMPOSITION 

Triplet transitions of neutral CO in the spectra of comets and 
the abundance of CO, or molecules containing the CO group 
in comets, 2:8172 (LA-6289-MS) 

COMETS/EMISSION SPECTRA 

Triplet transitions of neutral CO in the spectra of comets and 
the abundance of CO, or molecules containing the CO group 
in comets, 2:8172 (LA-6289-MS) 

COMETS/THERMAL SHOCK 
Cometary debris, 2:8173 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Energy demand and interfuel substitution in the combined 

residential and commercial sector, 2:7417 (ORNL/TM-5557) 
COMMERCIAL BUILDINGS/ENERGY DEMAND 

Energy demand and interfuel substitution in the combined 

residential and commercial sector, 2:7417 (ORNL/TM-5557) 
COMMUNITIES/GEOTHERMAL ENERGY 

Characteristics of nine communities considering geothermal 

utilization, 2:6849 (SAN-1077-4) 
COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 
COMPOSITE MATERIALS 

See also SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/FABRICATION 

Carbon microsphere/fiber/polyimide binder syntactic composite, 
2:7635 (BDX-613-1636(Rev.)) 

COMPOSITE MATERIALS/POROSITY 

Effects of porosity and structure of graphite materials on 
ablation in arc generated plasmas (CVD carbon on 
polyacrylonitrile precursor felt, ATJ-S graphites with and 
without impregnation), 2:7667 (SAND-76-0176) 

COMPOSITE MODELS 
See also PARTON MODEL 
COMPOSITE MODELS/PROTON-PROTON INTERACTIONS 

Phenomenological analysis of high-p/sub T/ spectra and angular 
multiplicity correlations in pp collisions (Constituent 
interchange model), 2:8435 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW/COMPUTER CODES 
SOLA-ICE: a numerical solution algorithm for transient 
compressible fluid flows, 2:8330 (LA-6236) 
COMPTON EFFECT/T INVARIANCE 
Compton effect as a test for time reversal invariance, 2:8622 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTER CODES 

Name management in the construction of large programs 
(Modular decomposition, programmed in PL/I for IBM 
360/65), 2:8874 (IS-T-734) 

Postprocessor for an Automatic Programmed Tool (APT) 
processor (For converting data to proper format, in 
FORTRAN IV and assembly language for PDP-II computer), 
2:8889 (Y-2013) 

COMPUTER CODES/B CODES 

BAAL: a code for calculating three-dimensional fluid flows at all 
speeds with an Eulerinn-Lagrangion computing mesh, 2:8331 
(LA-6342) 

COMPUTER CODES/C ‘CODES 

CLIMB: A new Los Alamos Scientific Laboratory lens design 
code, 2:8715 

ee and power shape control: theory and numerical 

lications (LMFBR; CYPRUS code), 2:7051 (ANL-76-52) 
com TER CODES/D CODES 

Preliminary user’s manuals for DYNA3D and DYNAP 
(nonlinear d ic analysis of solids in three dimensions), 
2:7757 (UCID-17268) 

COMPUTER CODES/E CODES 

Adiabatic relaxation to ID MHD ag pppnems EQUIL: a 
Fortran module and test program, 2:8 

New field equations (Maxwell in, rn range, scalar 
conductivi fe medium), 2:8190 (UCID-17286) 

COMPUTER CO BESvF CODES 

FIFPC, a fast ion Fokker-Planck code, 2:8770 (ORNL/TM- 
5487) 

FLAME3: a three-dimensional nodal code for calculating core 
reactivity and power distributions, 2:6987 (BAW-10124A) 

FOCAL (For analyzing Fortran source codes, for CDC 7600 
computer), 2:8888 (UR-116) 
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Verification of the three-dimensional FLAME code, 2:6988 
(BAW-10125A) 
COMPUTER CODES/LIBRARIES 
Livermore time-sharing system. Part IV. Library files. Chapter 
eee ORDERLIB Subroutine library, 2:8879 (LTSS- 


04(Ed.2)) 
COMPUTER CODES/M CODES 

MC?-2: a code to calculate fast neutron spectra and multigroup 
cross sections (LMFBR), 2:7052 (ANL-8144) 

MODSAP: a modified version of the structural analysis program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures, 2:7194 (GA-A-14006) 

COMPUTER CODES/N CODES 

Thermal response of core and central-cavity components of a 
high-temperature gas-cooled reactor in the absence of forced 
convection coolant flow (NATCON code), 2:7305 
(ORNL/TM-5354) 

COMPUTER CODES/O CODES 

Nevada automated diagnostic system (NADS) HIFAU automatic 
test and calibration system software. Volume I (SIMTEST, 
OFFSET, PEAK, and SCANNER, for NADS NOVA System), 
2:7962 (EGG-1 183-4093(Vol.1)) 

COMPUTER CODES/P CODES 

Nevada automated diagnostic system (NADS) HIFAU automatic 
test and calibration system software. Volume I (SIMTEST, 
OFFSET, PEAK, and SCANNER, for NADS NOVA System), 
2:7962 (EGG-1 183-4093(Vol.1)) 

COMPUTER CODES/R CODES 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume I. RELAP4/MODS description (PWR 
and BWR), 2:7220 (ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume II. Program implementation (PWR 
and BWR), 2:7278 (ANCR-NUREG-1335(Vol.2)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume III. Checkout applications (PWR and 
BWR), 2:7221 (ANCR-NUREG-1335(Vol.3)) 

COMPUTER CODES/S CODES 

Nevada automated diagnostic system (NADS) HIFAU automatic 
test and calibration system software. Volume I (SIMTEST, 
OFFSET, PEAK, and SCANNER, for NADS NOVA System), 
2:7962 (EGG-1183-4093(Vol.1)) 

SIMMER-I, an LMFBR disrupted core analysis code, 2:7299 
(LA-UR-76-2183) 

SOLA-ICE: a numerical solution algorithm for transient 
compressible fluid flows (FORTRAN), 2:8330 (LA-6236) 

SPARI: a semi-analytic point-kernel computer program for 
shielding (Uniform sources-slabs, disks, lines, cylinders, 
truncated cones, toroids, spheres, in FORTRAN IV for CDC- 
6600), 2:8651 (WAPD-TM-1196) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
pony fm go report, January |-March 31, 1976, 2:7284 
(BNL-N 50527) 

STATEFIT: a computer program to facilitate the interpretation 
of spectroscopic data (FORTRAN IV for IBM 370/195), 
2:8451 (ANL-PHY-75-1) 

Stress analysis of disconnected structures in contact through 
finite element gaps (SAASGAPS code), 2:6728 (ANSP-M-13) 

COMPUTER CODES/T CODES 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Fifth quarterly progress report, October- 
December 1975, 2:6967 (BNL-NUREG-50534) 

TARTNP: a coupled neutron-photon Monte Carlo transport 
code (10-* to 20 MeV; in LLL FORTRAN), 2:8636 (UCRL- 
50400( Vol.14)) 

TRAP2: FORTRAN program for digital simulation of the 
transient behavior of the once-through steam generator and 
associated reactor coolant system, 2:7280 (BAW-10128) 

COMPUTER CODES/V CODES 

VT: PDP-11 DOS compatible driver for Tektronix 4010 

Graphics Display Terminal, 2:8871 (COO-1112-342) 
COMPUTER GRAPHICS 

Digitizing geographic data with GRIDOT; a generalized program 
for drawing overlay grids in various map projections 
(Simulation of regional environmental data), 2:8023 
(ORNL/RUS-17) 

COMPUTER GRAPHICS/FEASIBILITY STUDIES 

Interactive matrix displays and management information 

reporting: a feasibility assessment, 2:8892 (LBL-5310) 
COMPUTER NETWORKS 

Feasibility study of networks. Progress report, July 15, 1975-July 

14, 1976, 2:8891 (COO-2487-3) 
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COMPUTER OUTPUT DEVICES/COMPUTER CODES 
VT: PDP-11 DOS compatible driver for Tektronix 4010 
Graphics Display Terminal, 2:8871 (COO-1112-342) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also DIGITAL COMPUTERS 
PDP COMPUTERS 
COMPUTERS/DESIGN 
Architectural considerations for general purpose multiprocessors 
(Advantages of parallel architecture), 2:8887 (UCRL-78631) 
COMPUTERS/ECONOMICS 
Architectural considerations for general purpose multiprocessors 
(Advantages of parallel architecture), 2:8887 (UCRL-78631) 
COMPUTERS/EQUIPMENT INTERFACES 
Interim report on the HELPER project (Terminal to large 
computers with some computing power of its own), 2:8876 
(LA-6470-MS) 
COMPUTERS/RESEARCH PROGRAMS 
Annual progress report, May 21, 1975-20 May 1976 
(Department of Computer Science, University of Illinois at 
Urbana-Champaign), 2:8872 (COO-2383-0031) 
CONCRETES 
See also PRESTRESSED CONCRETE 
CONCRETES/PHYSICAL PROPERTIES 
Development and study of high temperature materials for 
various components of MHD installations, 2:7419 (ERDA-tr- 
185) 
CONNECTORS/DESIGN 
Miniature interconnection development. Final report, 2:7872 
(BDX-613-1651(Rev.)) 
CONNECTORS/SOLDERING 
Low temperature aluminum soldering analysis, 2:7866 (BDX- 
613-1557) 
CONNECTORS/ULTRASONIC WELDING 
Welding electric terminals ultrasonically, 2:7869 (BDX-613- 
1565) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
NKS 


TA 

CONTAINERS/GAS FLOW 

Thermal instabilities in discharging gas reservoirs, 2:7854 
CONTAINMENT BUILDINGS/DESIGN 

Nuclear power plant (Patent; PWR; in German), 2:7000 
CONTAINMENT SHELLS 

Containment shell for nuclear reactors (Patent), 2:7079 
CONTAINMENT SHELLS/ARC WELDING 

Submerged-arc welding, 2:7473 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 

Pressure suppression systems in BWR type reactors of KWU’s 
building line 69, 2:7335 

CONTROL ELEMENTS 

Guide-tube and control rod for nuclear reactor (Patent), 2:7234 

Neutron absorbing assembly for nuclear reactors (Patent), 
2:7235 

CONTROL ELEMENTS/DISPLACEMENT GAGES 

Installation for detecting the position of the control rods in a 

nuclear reactor (Patent; PWR type reactors), 2:7236 
CONTROL ELEMENTS/RESEARCH PROGRAMS 

Control assembly engineering. Second annual progress report, 
February 1975-January 1976 (LMFBR), 2:7233 (GEAP- 
14101) 

Fuels, materials, and control rod development programs. Semi- 
annual technical progress report, July-December 1975 
(LMFBR,; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 

CONTROL ROD DRIVES/PERFORMANCE TESTING 

Control rod drive mechanism test program. Revision 3, 2:7231 
(BAW-10029A(Rev.3)) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 

(For automated processes including feedback.) 

See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Automatic control and data acquisition (Vertical axis wind 

turbines), 2:6884 (SAND-76-5586) 
CONTROL SYSTEMS/DOORS 

Control system for a series of predetermined steps, especially for 

the motion of the airlocks of reactor vessels (Patent), 2:7209 
CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONVERTERS (IMAGE) 

See IMAGE CONVERTERS 


COPPER/SPUTTERING 


COOLANT CLEANUP SYSTEMS 
Helium-cooled nuclear reactor (Patent), 2:7022 
Nuclear power plant with pressurized-water reactor (Patent), 
2:7002 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/HEAT TRANSFER 
Radiological and Environmental Research Division annual 
report, January-December 1974, 2:7966 (ANL-75-3(Pt.4)) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Aquatic studies, 2:8018 (ORNL-5193) 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/HEAT EXCHANGERS 
Analysis of large dry cooling towers with power-law heat 
exchanger performance, 2:6916 
COOPER REACTOR/EXPLOSIONS 
Casto, W.R. (comp.), 2:7347 
COPEPODS/FEEDING 
Seasonal interactions among estuarine primary producers and 
herbivores. Progress report (Copepods, algae), 2:8003 (ORO- 
4848-2) 
COPPER/ATOM COLLISIONS 
Charge exchange of low energy He ions and atoms scattered 
from a copper single crystal (3-10 keV He* and He), 2:8276 
Computer studies of the reflection of light ions from solids (10 
eV to 20 keV H, T and He atoms; Al, Cu, Nb and Au 
surfaces), 2:8254 
COPPER/ATOM-ATOM COLLISIONS 
Computer studies of low energy scattering in crystalline and 
amorphous targets, 2:8235 
COPPER/DEBYE TEMPERATURE 
Determination of the surface Debye temperature using quasi- 
triple collisions in low energy ion scattering, 2:8259 
COPPER/DEPOSITION 
Dielectric coatings on metal substrates, 2:7471 (UCRL-78249) 
COPPER/ELECTRIC FIELDS 
Observation of a temperature-dependent shielding effect inside a 
copper tube, 2:7807 
COPPER/ENVIRONMENTAL TRANSPORT 
Application of the unified transport model to the movement of 
Pb, Cd, Zn, Cu, and S through the Crooked Creek Watershed, 
2:7994 (ORNL/NSF/EATC-28 ) 
Environmental behavior of trace contaminants, 2:7969 (ORNL- 
5193) 
COPPER/ION COLLISIONS 
Backscattering of neutralised Ar-ions from a Cu(110) surface 
(200 eV Ar*), 2:8275 
Charge exchange of low energy He ions and atoms scattered 
from a copper single crystal (3-10 keV He* and He), 2:8276 
Determination of the surface Debye temperature using quasi- 
triple collisions in low energy ion scattering, 2:8259 
Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 
Formation of excited H by impact of 5-30-keV H, *, H, *, and 
H, * ions on metal surfaces, 2:8283 
Surface structure analysis by means of Rutherford scattering: 
methods to study surface relaxation, 2:8274 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
Z, scaling for impact-parameter dependence of inner-shell 
ionization by heavy ions (2 MeV to 16 MeV), 2:8198 
COPPER/ION SCATTERING ANALYSIS 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
Surface structure analysis by means of Rutherford scattering: 
methods to study surface relaxation, 2:8274 
COPPER/ION-ATOM COLLISIONS 
Optical excitation during ion bombardment of copper under 
channeling conditions, 2:8314 
COPPER/MECHANICAL PROPERTIES 
Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
transportation err 2:6672 (BMI-1954) 
COPPER/PHYSICAL RADIATION EFFECTS 
Calculation of radiation effects as a function of incident neutron 
spectrum, 2:7605 
The surface microtopography induced by ion bombardment on 
Cu single crystals, 2:7601 
COPPER/RECOVERY 
Dry reclamation of wire scrap (Patent), 2:7883 





COPPER/SPUTTERING 


COPPER/SPUTTERING 
— dependence of the emission of secondary ions along 
close-packed directions, 2:8281 
Angular distribution measurements of sputtered atoms with 
c 
2 


— X-ray emission (130,300 and 1000 keV Ar*), 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
Experiments on transmission sputtering with 100-300 keV noble 
gas ions on metal films, 2:8251 
Line shape measurements of atoms sputtered from 
— Cu, Zn and A! by 300 keV Ar* bombardment, 


The effect of adsorption of Cs and coadsorption of Cs and O, on 
— light emission from Cu and Al surfaces, 
COPPER 63 TARGET/NEON 20 REACTIONS 
First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2(Vol.2)) 
COPPER 65 TARGET/HEAVY ION REACTIONS 
Evaporation residue cross sections from “Kr bombardment of 
Cu, Zr, and '®Ag (Differential cross sections, statistical 
model, compound nucleus decay), 2:8541 (ANL/PHY-76- 
2(Vol.2)) 
COPPER 65 TARGET/OXYGEN 16 REACTIONS 
Total reaction cross section for '*O on ™Cu (41 and 46 MeV, 
optical model, model independence, macroscopic and Woods- 
Saxon form factors), 2:8540 (ANL/PHY-76-2( Vol.2)) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/AUGER ELECTRON SPECTROSCOPY 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
COPPER ALLOYS/SPECIFIC HEAT 
High specific heat metals for use in superconducting composites 
(Cu-(2.4 to 11 percent) Gd,O;), 2:7638 (LA-UR-76-1790) 
COPPER ALLOYS/SPIN 
Spin dynamics of CuFe studied by neutron scattering, 2:7531 
COPPER ALLOYS/SPUTTERING 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
COPPER ALLOYS/TRANSITION TEMPERATURE 
Cooper limit measurements on Pb/Cu films, 2:7557 
COPPER BASE ALLOYS 
See also BRASS 
COPPER BASE ALLOYS/ION CHANNELING 
The combined effects of lattice vibrations and irradiation- 
produced defects on dechanneling, 2:8236 
COPPER BASE ALLOYS/ION SCATTERING ANALYSIS 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-!0 keV), 2:8205 
COPPER BASE ALLOYS/PRECIPITATION HARDENING 
Study of precipitation using nuclear magnetic resonance: Cu-13 
at. % Be, 2:7513 
COPPER BASE ALLOYS/SPUTTERING 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
COPPER BASE ALLOYS/TUNNEL EFFECT 
Tunneling observation of localized bands in superconductors 
with magnetic impurities, 2:7539 
CORE CATCHERS 
Ex-vessel core catcher materials interactions. Quarterly progress 
report, April-June 1976, 2:7300 (NP-21211) 
CORE CATCHERS/DESIGN 
Nuclear reactor (Patent), 2:7333 
CORE CATCHERS/PROTECTIVE COATINGS 
System reduce the possible dangers of a reactor core meltdown 
(Patent), 2:7329 
CORROSION RESISTANT ALLOYS/REVIEWS 
Coal gasification: a materials review, 2:6478 (SAND-76-8238) 
COSMIC DUST/ATOM COLLISIONS 
Interaction of gas and dust in the interstellar medium, 2:8164 
COSMIC DUST/ION COLLISIONS 
Interaction of gas and dust in the interstellar medium, 2:8164 
COSMIC DUST/ION IMPLANTATION 
lon implantation effects in space, 2:8169 
COSMIC DUST/MEETINGS 
Dusty Universe. Proceedings honoring Fred Lawrence Whipple 
on his retirement as director of the Smithsonian Astrophysical 
Observatory, October 17-19, 1973, 2:8159 
COSMIC DUST/PARTICLE SIZE 
Collections of cosmic dust, 2:8168 
COSMIC ELECTRONS/COMPTON EFFECT 
Influence of induced Compton scattering on the radio flares of 
the x-ray source Cygnus X-3, 2:8143 
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COSMIC GASES/ABSORPTION SPECTRA 
Interaction of gas and dust in the interstellar medium, 2:8164 
COSMIC GASES/CHEMICAL COMPOSITION 
Interaction of gas and dust in the interstellar medium, 2:8164 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Hints of new phenomena at very high energies from cosmic ray 
studies, 2:8367 (ANL-HEP-CP-76-50) 
COSMIC RADIATION/DOSIMETRY 
os particles in manned spaceflight: preliminary report, 
78092 
COSMIC RADIATION/FISSION TRACKS 
Fission-track ages of four meteorites, 2:8130 
COSMIC RADIATION/POLARIZATION 
Depolarization of electromagnetic waves in turbulent cosmic 
plasma, 2:8146 
COSMIC RADIATION/RADIOWAVE RADIATION 
Angular variations in the frequency spectrum of the cosmic 
radio background along declination +5O0degree 30’, 2:8128 
Depolarization of electromagnetic waves in turbulent cosmic 
plasma, 2:8146 
COSMIC RADIO SOURCES 
See also PULSARS 
COSMIC RADIO SOURCES/POLARIZATION 
A bright spot of linearly polarized galactic radio emission at A= 
m, 2:8145 
COSMIC X-RAY SOURCES/COSMIC ELECTRONS 
Influence of induced Compton scattering on the radio flares of 
the x-ray source Cygnus X-3, 2:8143 
COSMIC X-RAY SOURCES/SYNCHROTRON RADIATION 
Influence of induced Compton scattering on the radio flares of 
the x-ray source Cygnus X-3, 2:8143 
COSTER-KRONIG TRANSITIONS/ATOMS 
Auger and Coster-Kronig transitions, 2:8324 
COSTER-KRONIG TRANSITIONS/YIELDS 
Inner-shell transition measurements with radioactive atoms, 
2:8287 
COULOMB FIELD/COUPLING 
$O(2,1) and strong coulomb coupling (Klein-Gordon equation, 
algebra, SO(2,1), scalar product, absorption), 2:8391 (COO- 
2171-61) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CRABS 
See CRUSTACEANS 
CRANES 
Erection device for nuclear reactors (Patent), 2:7207 
Erection system for nuclear reactors (Patent), 2:7208 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEP 
Creep behaviour of sphere-cylinder shell intersections subjected 
to internal pressure, 2:7522 
CRESOLS/GAS CHROMATOGRAPHY 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
Synthane coal gasification, and COED coal liquefaction, 
2:7696 
CRESYLIC ACID 
See CRESOLS 
CRIMINOLOGY 
Application of pattern recognition techniques to crime analysis, 
2:8884 (UCID-17224) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
CRUSTACEANS/POPULATION DYNAMICS 
Use of life tables in analyzing the dynamics of copepod 
ulations (Diaptomus clavipes), 2:8004 
CR OGENIC BUBBLE CHAMBERS/DESIGN 
Design, construction and performance of the Brookhaven 
National Laboratory 7-foot bubble chamber, 2:7921 
CRYOGENIC FLUIDS/LEVEL INDICATORS 
An on-off cryogenic level sensor, 2:7799 
CRYOGENICS/ENERGY POLICY 
Energy and cryoengineering, 2:7827 
CRYOGENICS/REVIEWS 
Energy and cryoengineering, 2:7827 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL GROWTH 
Orientation dependence of growth rate of grain boundaries and 
the formation of recrystallization textures, 2:7502 
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CRYSTAL LATTICES 
See also HEXAGONAL LATTICES 
CRYSTAL LATTICES/ION CHANNELING 
Planar dechanneling studies in diamond t lattices, 2:8252 
CRYSTAL LATTICES/ORDER PARAMETERS 
Theory of short-range order and disorder in tetrahedrally 
bonded semiconductors, 2:8664 
CRYSTAL LATTICES/REVIEWS 
Theory of short-range order and disorder in tetrahedrally 
bonded semiconductors, 2:8664 
CRYSTALS 
See also POLYCRYSTALS 
CRYSTALS/DEFORMATION 
Inhomogeneities in plastic deformation through dislocation glide, 
2:8659 (LBL-4508) 
CURIUM/FISSION 
Scission-point model of nuclear fission based on deformed-shell 
effects, 2:8572 
CURIUM/RADIOECOLOGICAL CONCENTRATION 
Nuclear materials transport, 2:6709 (ORNL-5193) 
CURIUM 244/RADIATION MONITORING 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
CUTTING TOOLS/COMPUTER CODES 
Postprocessor for an Automatic Programmed Tool (APT) 
processor (For converting data to proper format, in 
FORTRAN IV and assembly language for PDP-II computer), 
2:8889 (Y-2013) 
CYANIDES/SEPARATION PROCESSES 
Improved ion exchange resin method for removal and recovery 
don cyanide and cyanide from electroplating wastes, 
:7695 
CYCLOTRON INSTABILITY/INSTABILITY GROWTH RATES 
Effect of thermal spread of trapped a particles on the cyclotron 
instability in tokamak reactor, 2:8797 
CYCLOTRON INSTABILITY /STABILIZATION 
Theoretical explanation of present mirror experiments and linear 
stability of larger scaled machines, 2:8794 (UCRL-78125) 
CYLINDERS/SUPERCONDUCTIVITY 
Exact study of magnetic superheating of thin cylinders in an 
axial field for small kappa-values (Ginzburg-Landau theory), 
2:8683 
CYTOLOGY/AUTOMATION 
Automated cancer-cell sorting and analysis. Progress report, 
October 1, 1975-March 31, 1976, 2:8038 (LA-6453-PR) 


D*RESONANCES 
The N*-excitation of the deuteron, 2:8457 
DARRIEUS ROTORS/AERODYNAMICS 
Aerodynamics of the Darrieus turbine, 2:6894 (SAND-76-5586) 
Aerodynamic characteristics of four symmetrical airfoil sections 
through 180 degrees angle of attack at low Reynolds numbers 
(preliminary data report), 2:6896 (SAND-76-5586) 
Aerodynamics of the Darrieus rotor, 2:6907 (SAND-76-5586) 
Selected wind tunnel test results for the Darrieus wind turbine, 
2:6895 (SAND-76-5586) 
DARRIEUS ROTORS/STRESS ANALYSIS 
Darrieus structural studies at Oregon State University, 2:6908 
(SAND-76-5586) 
DATA ACQUISITION SYSTEMS 
Automatic control and data acquisition (Vertical axis wind 
turbines), 2:6884 (SAND-76-5586) 
DATA ACQUISITION SYSTEMS/COMPUTER CODES 
Nevada automated diagnostic system (NADS) HIFAU automatic 
test and calibration system software. Volume I, 2:7962 (EGG- 
1183-4093(Vol.1)) 
DATA ANALYSIS/LEAST SQUARE FIT 
Convolution method for least-squares-fit smoothing and 
differentiation of digital data, 2:8882 (SAND-76-0283) 
DATA COMPILATION 
Digitizing geographic data with GRIDOT; a generalized program 
for drawing overlay grids in various map projections 
(Simulation of regional environmental data), 2:8023 
(ORNL/RUS-17) 
DAVIS BESSE-1 REACTOR/REACTOR COMPONENTS 
Prototype vibration measurement program for reactor internals 
(177-fuel assembly plant). Supplement | (Specimen tube 
holders), 2:6985 (BAW-10038(Suppl. | )») 


DDT 
( Dichlorodiphenyltrichloroethane.) 


DEUTERIUM/ISOTOPIC EXCHANGE 


DDT/BIOLOGICAL EFFECTS 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
DE HAAS-VAN ALPHEN EFFECT/MEASURING METHODS 
High precision method for the pressure dependence in the de 
Haas-van Alphen effect, 2:7579 
DECANE/THERMODYNAMIC PROPERTIES 
Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through Ci; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 
DECHANNELING 
See CHANNELING 
DEEP INELASTIC SCATTERING 
Model-free views of deep inelastic scattering (Double spectral 
formalism), 2:8448 
DEFORMATION/SIMULATION 
Inhomogeneities in plastic deformation through dislocation glide, 
2:8659 (LBL-4508) 
DEHYDRATION/BIOLOGICAL EFFECTS 
Effects of hydration and physical therapy on tracheal transport 
velocity (/sup 99m/Tc-labeled microspheres), 2:8051 (UCLA- 
12-1090) 
DENSIMETERS/OPERATION 
Semi-automated x-ray gauging process control system (For 
pressed-material components), 2:7926 (MLM-2363(OP)) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION/CATALYSTS 
Competitive hydrogenation of model heterocycles and of 
polynuclear aromatics (HDS-2, HDS-1441, HDS-3, and Mo- 
1201T catalysts), 2:6590 
Desulphurization catalysts and their use (Patent; | to 10 percent 
of an iron group metal, 5 to 25 percent of group VIA metal, 
and 0.1 to 10 percent of Mg), 2:6597 
Supported cobalt sulfate desulfurization catalyst (Patent), 
2:6600 


DESULFURIZATION/CHEMICAL REACTION KINETICS 
Kinetics of coal hydrodesulfurization in a batch reactor (18 
refs.), 2:6443 
DESULFURIZATION/REVIEWS 
Purification processes for coal gasification, 2:6467 (CONF- 
760402-8) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATION WAVES/MEASURING INSTRUMENTS 
Optoelectronic timing system. Period covered: April-June 1976, 
2:7956 (MHSMP-76-30N ) 
DETONATORS/PERFORMANCE TESTING 
Signal amplitude error study, 2:7959 (MLM-MC-76-22-0003 ) 
DEUTERIDES/CHARGE TRANSPORT 
Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-3551-26) 
DEUTERIDES/ELECTRIC CONDUCTIVITY 
Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-3551-26) 
DEUTERIUM/ADSORPTION 
H, and D, adsorbed on graphite studied by neutron scattering, 
2:7657 
DEUTERIUM/ELECTROMAGNETIC FORM FACTORS 
Can we learn anything about meson currents and the w-N 
coupling from elastic e-*H and e-*He scatterir 7 in the electric 
channel, 2:8461 
DEUTERIUM/ELECTRON COLLISIONS 
On the emission of secondary electrons from solid deuterium, 
2:8271 
DEUTERIUM/ION COLLISIONS 
On eee of secondary electrons from solid deuterium, 
2:8271 
DEUTERIUM/ION-MOLECULE COLLISIONS 
Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 
DEUTERIUM/ISOTOPE EFFECTS 
Tunneling in proton transfer reactions in solution. Final report, 
2:7722 (COO-3313-1) 





DEUTERIUM/ISOTOPIC EXCHANGE 


DEUTERIUM/ISOTOPIC EXCHANGE 
Charge localization in the carbonium ions of 
methylb h (Deuterium exchange in carcinogenic 
and noncarci nic methylbenzanthracenes), 2:7723 
DEUTERIUM/LASER IMPLOSIONS 
Measurements of alpha particles and protons in laser-driven 
fusion studies, 2:8735 
DEUTERIUM/LASER ISOTOPE SEPARATION 
Deuterium isotope separation by ir single-photon induced 
reactions, 2:7713 (UCID-16999(Rev.1)) 
DEUTERIUM/PHONONS 
Equation of state and pressure dependence of optical phonon 
frequencies for solidified o-D, and p-H, in the self-consistent 
phonon approximation, 2:8661 
DEUTERIUM/SPECIFIC HEAT 
Quadrupole and crystalline field effect in the specific heat of 
solid D, below 0.5 K, 2:7702 
DEUTERIUM COMPOUNDS/ELECTRON-PHONON COUPLING 
Calculations of the electron-phonon interaction and 
superconductivity in the palladium-hydrogen system, 2:8704 
DEUTERIUM COMPOUNDS/SPUTTERING 
Sputtering of ErD,: Experiment and theory, 2:8220 
DEUTERIUM COMPOUNDS/SUPERCONDUCTIVITY 
Calculations of the electron-phonon interaction and 
superconductivity in the palladium-hydrogen system, 2:8704 
DEUTERIUM IONS/BACKSCATTERING 
Backscattering, trapping and post-bombardment thermal release 
of 100 keV to 2 keV D,* ions at a Mo surface, 2:8209 
DEUTERIUM IONS/COLLISIONS 
Propagation of swift atomic clusters through solids, 2:8211 
Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T* and He*), 2:8263 
DEUTERIUM IONS/DIFFUSION 
Backscattering, trapping and post-bombardment thermal release 
of 100 keV to 2 keV D,* ions at a Mo surface, 2:8209 
DEUTERIUM IONS/ION IMPLANTATION 
Backscattering, trapping and post-bombardment thermal release 
of 100 keV to 2 keV D,* ions at a Mo surface, 2:8209 
DEUTERIUM IONS/SPUTTERING 
Sputtering of ErD,: Experiment and theory, 2:8220 
DEUTERIUM TARGET 
The N*-excitation of the deuteron, 2:8457 
DEUTERIUM TARGET/ALPHA REACTIONS 
Experimental limit on isospin and parity violation involving 
hadrons in nuclei, 2:8469 
DEUTERIUM TARGET/ELECTRON REACTIONS 
Can we learn anything about meson currents and the 7-N 
coupling from elastic e-*H and e-*He scattering in the electric 
channel, 2:8461 
Pion exchange currents in the two-nucleon system, 2:8466 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Experimental attempts to study parity violation in the two- 
nucleon system, 2:8476 
Experimental information on the charge dependence of the 
nucleon-nucleon interaction, 2:8477 
DEUTERIUM TARGET/PHOTONUCLEAR REACTIONS 
Photonuclear studies in the few nucleon system, 2:8475 
The y+Dyieldsp+p+~ reaction for high momentum values of 
the ‘spectator’ nucleon, 2:8468 
The N*-excitation of the deuteron, 2:8457 
DEUTERIUM TARGET/PION REACTIONS 
Pion-nucleon off-shell T-matrix in pion nucleus interactions, 
2:8617 
Pion-nucleus interactions, 2:8458 
Spectator experiments as probes of nucleon-resonance 
admixtures, 2:8474 
The N*-excitation of the deuteron, 2:8457 
DEUTERIUM TARGET/TRITON REACTIONS 
Polarized triton experiments on the five-nucleon system, 2:8479 
DEUTERON BEAMS/BEAM NEUTRALIZATION 
Method for achieving complete neutralization of a high-energy 
charged particle beam, 2:8857 (UCRL-75605) 
DEUTERON BEAMS/ENERGY LOSSES 
lonisation induced defects in alkali halide single crystals, 2:8257 
DEUTERON REACTIONS/COMPOUND-NUCLEUS REACTIONS 
d + *O and N + "*O systems with the resonating-group method, 
2:8492 
DEUTERON REACTIONS/PICKUP REACTIONS 
Normalization and finite-range effects in distorted-wave Born- 
approximation calculations for (d, *He) and (d, t) reactions, 
2:8493 
1,3-DIAZINES 
See PYRIMIDINES 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
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DICHROISM 
Near-ultraviolet tyrosyl circular dichroism of pig insulin 
monomers, dimers, and hexamers. Dipole-dipole coupling 
calculations in the monopole approximation, 2:8060 
DIDO REACTOR/NEUTRON FL x 
Irradiation damage flux characteristics in DIDO type reactors. 
Use of the GAMIN technique (Graphite), 2:7298 
DIELECTRIC MATERIALS/PIEZOELECTRICITY 
Electrical responses of nonlinear piezoelectric materials to plane 
waves of uniaxial strain, 2:8667 
DIELECTRIC TRACK DETECTORS/SPATIAL RESOLUTION 
Improvement in spatial resolution of track-etching 
microradiography, 2:7903 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also EQUATIONS OF MOTION 
FOKKER-PLANCK EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Detecting stiffness with the Fehlberg (4,5) formulas, 2:8883 
(SAND-76-0392) 
Numerical solution of stiff ordinary differential equations using 
collocation methods, 2:8873 (COO-2383-0032) 
DIFFUSION/MATHEMATICAL MODELS 
Chemically reactive turbulent plumes, 2:7967 (BNL-21483) 
DIGITAL COMPUTERS/FORECASTING 
Outlook for digital computing and its applications, 1976-1995, 
2:8885 (UCID-17266) 
DIMERS/BIOCHEMICAL REACTION KINETICS 
Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 
DIODE TUBES/ELECTRIC CURRENTS 
Relativistic diodes in crossed magnetic fields. Progress report, 
June 1, 1975-February 15, 1976, 2:7873 (COO-2766-3) 
DIODE TUBES/PLASMA DRIFT 
Relativistic diodes in crossed magnetic fields. Progress report, 
June 1, 1975-February 15, 1976, 2:7873 (COO-2766-3) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT REACTIONS 
See also TRANSFER REACTIONS 
DIRECT REACTIONS/NUCLEAR REACTION KINETICS 
Microscopic and macroscopic systematics of direct-reaction data 
(Multi-step processes), 2:8519 (ANL/PHY-76-2( Vol.1)) 
DIRICHLET PROBLEM 
High order fast Laplace solvers for the Dirichlet problem on 
general regions, 2:8716 (COO-3077-122) 
DISLOCATIONS/MOTION 
Investigation of irradiation strengthening of b.c.c. metals and 
their alloys. Progress report, January 1976-October 1976, 
2:7596 (OF O-3612-13) 
DISLOCATIONS/REACTION KINETICS 
Observations of the interaction of lattice dislocations with high 
angle grain boundaries, 2:7506 
DISLOCATIONS/SIMULATION 
Investigation of irradiation strengthening of b.c.c. metals and 
their alloys. Progress report, January 1976-October 1976, 
2:7596 (ORO-3612-13) 
DISTRICT HEATING 
Application of nuclear energy to district heating, 2:7172 
Coupling of power and heat in large cities, 2:7170 
DNA 


( Deoxyribonucleic acid.) 
Mapping of two isoleucine tRNA isoacceptor genes in 
bacteriophage TS DNA, 2:8045 
Use of molecular hybridization to explore genetic relationships. 
Progress report, July 1, 1975-March 31, 1976 (Primates, mice, 
Drosophila), 2:8043 (COO-3133-14) 
DNA/BIOCHEMICAL REACTION KINETICS 
Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 
DNA/BIOLOGICAL RADIATION EFFECTS 
Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 
DNA/BIOLOGICAL REPAIR 
Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 
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DNA/HYBRIDIZATION 
Transcription and organization of yeast mitochondrial DNA, 
2:8042 (CONF760820-2) 
DNA/MOLECULAR STRUCTURE 
Transcription and organization of yeast mitochondrial DNA, 
3:8043 (CONF-7 820-2) 
DNA/STRAND BREAKS 
Dependence on LET of various types of damage in phage DNA 
in relation to the inactivation efficiency, 2:8068 
DNA breakage, repair and lethality after '**I decay in rec* and 
recA strains of Escherichia coli, 2:8112 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOLOMITE/CHEMICAL REACTIONS 
High pressure TGA studies on the cyclic use of half-calcined 
dolomite to remove hydrogen sulfide (7 refs.), 2:6459 
Reaction of H,S with half-calcined dolomite in a regenerable 
process (5 refs.), 2:6458 
DOSIMETRY 
See also NEUTRON DOSIMETRY 
DOSIMETRY/STATISTICS 
Probabilistic approach to external cloud dose calculations using 
onsite meteorological data, 2:83075 (BNWL-SA-5816) 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DRINKING WATER/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
DRINKING WATER/REGULATIONS 
Promulgation of regulation on radionuclides, 2:8022 
DROPLET MODEL/MASS FORMULAE 
Development of the semiempirical droplet model (Tables), 
2:8587 
DROSOPHILA/GENETIC RADIATION EFFECTS 
Comparison of the mutagenic effects of chemicals and ionizing 
radiation using Drosophila melanogaster test systems, 2:8 107 
DROSOPHILA/GENETICS 
Use of molecular hybridization to explore genetic relationships. 
Progress report, July 1, 1975-March 31, 1976 (Primates, mice, 
Drosophila), 2:8043 (COO-3133-14) 
DRY-TYPE COOLING TOWERS 
See CLOSED-CYCLE COOLING SYSTEMS 
D-T REACTORS/RADIOACTIVITY 
Reactivity in fusion reactors, 2:8786 
DTPA 
( Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
DTPA/TOXICITY 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
DUSTS 
See also COSMIC DUST 
DUSTS/CONTROL 
Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-3 1-4) 
DUSTS/RADIATION SCATTERING ANALYSIS 
Development of krypton-85 sources for the Bureau of Mines 
coal dust combustion analyzer. Operations Division final 
report (Gaseous “Kr encapsulated in Ta; x-ray source), 
2:6724 (ORNL-5215) 
DWARF STARS 
See also WHITE DWARF STARS 
DWARF STARS/EXTREME ULTRAVIOLET RADIATION 
Detection of an extreme-ultraviolet source in the southern sky, 
2:8147 
DWARF STARS/ULTRAVIOLET SPECTRA 
Detection of an extreme-ultraviolet source in the southern sky, 
2:8147 
DYE LASERS 
Lasers for isotope separation processes and their properties, 
2:6645 (UCRL-78549) 
DYE LASERS/ABSORPTION SPECTROSCOPY 
High-resolution spectroscopy with a tunable dye laser, 2:7711 
DYE LASERS/LINE BROADENING 
Spectro-temporal evolution of the intensity of the dye laser, 
2:7844 (UCRL-Trans-11174) 
DYE LASERS/SPECTROSCOPY 
a dye laser spectroscopy as a gain probing technique, 
77836 
DYNAMICS 
See MECHANICS 


EHV AC SYSTEMS/ELECTRIC CABLES 


DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
DYSPROSIUM/ANTIFERROMAGNETISM 
Observation of antiferromagnetic transitions by the ~* meson 
method, 2:7591 


EARTH ATMOSPHERE 
See also IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 

EARTH ATMOSPHERE/BOUNDARY LAYERS 
Radiological and Environmental Research Division annual 

report, January-December 1974, 2:7966 (ANL-75-3(Pt.4)) 

EARTH ATMOSPHERE/COSMIC DUST 
Collections of cosmic dust, 2:8168 

EARTH ATMOSPHERE/ELECTRIC POTENTIAL 
Annual variation in potential gradient of atmospheric electricity, 

2:8180 (UCRL-Trans-11156) 

EARTH ATMOSPHERE/MATHEMATICAL MODELS 
Chemically reactive turbulent plumes, 2:7967 (BNL-21483) 
Global carbon dioxide problem, 2:7970 (ORNL-5194) 

EBR-2 REACTOR/FIRE EXTINGUISHERS 
Test of fixed-pipe distribution system for met-L-X dry powder 

fire extinguishers at EBR-II, 2:7050 (ANL-72-XX-10) 

EBR-2 REACTOR/REACTOR OPERATION 
Reactor development program progress report, May-June 1976, 

2:7279 (ANL-RDP-S51) 

ECCS 
(Emergency core cooling system.) 

Cooling system for nuclear reactors (Patent; gas-cooled 
reactors), 2:7317 

ECCS/DESIGN 
Emergency core cooling injection manifold (Patent), 2:7368 

ECCS/HEAT TRANSFER 
ECCS heat transfer experiences with upper head injection. 

Volume III. Supplementary information, 2:7310 (WCAP- 
8432(Vol.3)) 

ECCS/PERFORMANCE TESTING 
BWR blowdown/emergency core cooling. First quarterly 

progress report, January 1-March 31, 1976, 2:7292 (GEAP- 
21304-1) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
See also RADIOECOLOGY 

ECOLOGY/DATA ANALYSIS 
Analysis and evaluation, 2:8893 (ORNL-5193) 

ECOLOGY/DATA PROCESSING 
Analysis and evaluation, 2:8893 (ORNL-5193) 

ECOLOGY/EDUCATION 
Educational activities, 2:7989 (ORNL-5193) 

ECOLOGY/INFORMATION CENTERS 
Environmental information, 2:7988 (ORNL-5193) 

ECOLOG Y/MANAGEMENT 
Oak Ridge Environmental Research Park, 2:7999 (ORNL-5193) 

ECOSYSTEMS 

See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 

ECOSYSTEMS/BIOLOGICAL MODELS 
Eastern deciduous forest biome, 2:8058 (ORNL-5193) 

EDUCATION 
Educational activities, 2:7989 (ORNL-5193) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 

EGGS/BIOLOGICAL RADIATION EFFECTS 

Effects of cosmic heavy ions on Artemia egg development, 
2:8108 


Studies on the effects of cosmic HZE-particles on different 
biological es in the Biostack experiments I and II flown 


on board of Apollo 16 and 17, 2:8069 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHD GENERATORS/DESIGN 
Method and means of generating electrical energy (Patent), 
2:7422 
EHF RADIATION 
See MICROWAVE RADIATION 
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EHV AC SYSTEMS/ELECTRIC CABLES 
Waltz Mill facility tests underground cables and also 
demonstrates feasibility of 1100-kV overhead systems, 2:6937 
(ERDA-76-91) 
EHV AC SYSTEMS/POWER SUBSTATIONS 
a gas dielectric performance for substation design, 
6 


EHV AC SYSTEMS/SUPERCONDUCTING CABLES 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part 1, 2:6943 (ERDA-76-91) 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part 2, 2:6944 (ERDA-76-91) 
Technical and economic feasibility of superconducting power 
transmission: a case study, 2:6949 (ERDA-76-91) 
EINSTEINIUM 253/SPONTANEOUS FISSION 
Mass distributions for the spontaneous fission of ™"Es and the 
thermal-neutron-induced fission of ***Es, 2:8571 
EINSTEINIUM 254 TARGET/NEUTRON REACTIONS 
Mass distributions for the spontaneous fission of Es and the 
thermal-neutron-induced fission of *“Es, 2:8571 
ELECTRIC ARCS/EMISSION SPECTROSCOPY 
Investigation of a magnetically stabilized helium arc, 2:8752 
ELECTRIC ARCS/PLASMA DIAGNOSTICS 
Anomalies in scattered spectra of a hydrogen arc plasma 
irradiated by a continuous argon ion laser, 2:8756 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/BATTERY SEPARATORS 
Rechargeable battery which combats shape change of the zinc 
anode (By proper fabrication of separator; patent), 2:7388 
ELECTRIC BATTERIES/DESIGN 
Alkaline cell with double collector positive, negative, and third 
terminal connections (Patent), 2:7393 
Rechargeable battery which combats shape change of the zinc 
anode (By proper fabrication of separator; patent), 2:7388 
ELECTRIC BATTERIES/ELECTRODES 
Analysis of porous electrodes with sparingly soluble reactants. 
Ill. Short time transients, 2:7401 
Method of producing electrodes (Patent), 2:7397 
Sheath for tubular storage battery electrodes and method for 
their production (Patent), 2:7396 
ELECTRIC BATTERIES/PRODUCTION 
Current-drawing part of a galvanic element and method for its 
production (Patent), 2:7387 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Electrical Power Sources Division quarterly progress notes, | 
January 1976-31 March 1976, 2:7386 (AD-B-013277) 
ELECTRIC BRIDGES/CRITICAL CURRENT 
Coherent current flow in superconducting microbridges, 2:7803 
The J/sub s/(psi) relationship, Abrikosov vortices and Josephson 
vortices in variable thickness bridges, 2:7804 
ELECTRIC BRIDGES/MICROWAVE RADIATION 
Microwave Josephson generation in thin film superconducting 
bridges, 2:7794 
ELECTRIC BRIDGES/PROTECTIVE COATINGS 
Germanium overcoated microbridges, 2:7797 
ELECTRIC BRIDGES/SUPERCONDUCTORS 
Dynamic behavior and negative resistance of superconducting 
microbridges, 2:7795 
Microwave Josephson generation in thin film superconducting 
bridges, 2:7794 
Weak superconductivity niobium microbridges, 2:7782 
ELECT RIC 1 BRIDGES/TYPE-II SUPERCONDUCTORS 
Flux flow effects in a very large Dayem bridge, 2:7783 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/COATINGS 
Silicone elastomer evaluation for cable jacket application. Final 
report, 2:7641 (BDX-613-1507(Rev.)) 
ELECTRIC CABLES/FATIGUE 
Evaluation of high density braid termination fatigue life and 
condition. Milestone report (Electromagnetic radiation 
shielding), 2:7859 (BDX-613-1435(Rev.)) 
ELECTRIC CABLES/PERFORMANCE TESTING 
Waltz Mill facility tests underground cables and also 
demonstrates feasibility of 1 100-kV overhead systems, 2:6937 
(ERDA-76-91) 
ELECTRIC CABLES/SHIELDING 
Evaluation of high density braid termination fatigue life and 
condition. Milestone report (Electromagnetic radiation 
shielding), 2:7859 (BDX-613-1435(Rev.)) 


ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 
See also SUPERCONDUCTIVITY 
ELECTRIC CONDUCTIVITY/SUPERCONDUCTING FILMS 
Magnetic-field-induced resistance in superconductors, 2:8692 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
PENNING DISCHARGES 
ELECTRIC DISCHARGES/FLUTE INSTABILITY 
Stabilization of the flute instability of a rotating plasma by an 
auxiliary discharge near the wall, 2:8798 
ELECTRIC DISCHARGES/PINCH EFFECT 
Application of magnetic pinch force to arc plasma processes, 
2:8736 
ELECTRIC DISCHARGES/PLASMA PRODUCTION 
Experimental study of an ionized hydrogen column for an 
experiment in heating by CO, laser, 2:8785 
ELECTRIC FILTERS 
Adaptive digital filter, 2:7876 (SAND-76-0360) 
ELECTRIC GENEKATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/PERFORMANCE 
Electrical power system (Vertical axis wind turbines), 2:6913 
(SAND-76-5586) 
ELECTRIC MOTORS/ULTRALOW TEMPERATURE 
Linear motion at 0.1K, 2:7806 
ELECTRIC POWER/ECONOMICS 
Energy demand and interfuel substitution in the combined 
residential and commercial sector, 2:7417 (ORNL/TM-5557) 
ELECTRIC POWER/ENERGY CONSERVATION 
Conservation advice for consumers, 2:7410 
ELECTRIC POWER/ENVIRONMENTAL EFFECTS 
Conservation advice for consumers, 2:7410 
ELECTRIC POWER/POWER DEMAND 
Fuel and energy conservation program, 2:7442 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRICAL INSULATION/PERFORMANCE 
Improving gas dielectric performance for substation design, 
2:6938 
ELECTRICAL INSULATION/SULFUR FLUORIDES 
Improving gas dielectric performance for substation design, 
2:6938 
ELECTRICAL SURVEYS/EQUIPMENT 
Geothermal exploration method utilizing electrical resistivity and 
seismic velocity (Patent), 2:6828 
ELECTRIC-POWERED VEHICLES/PROPULSION 
Comparative measurements of different electric drives for an 
experimental motor vehicle, 2:7447 (ERDA-tr-207) 
Methods of propulsion for electric vehicles, 2:7448 (ERDA-tr- 
208) 
ELECTRIC-POWERED VEHICLES/REVIEWS 
Plug for Detroit. The resurgence of the electric vehicle, 2:7449 
ELECTROHYDRODYNAMIC GENERATORS 
See EHD GENERATORS 
ELECTROLYTIC CELLS/ELECTRIC IMPEDANCE 
Electrochemical systems: impedance of a rotating disk and mass 
transfer in packed beds, 2:7724 (LBL-5132) 
ELECTROLYTIC CELLS/MASS TRANSFER 
Electrochemical systems: impedance of a rotating disk and mass 
transfer in ked beds, 2:7724 (LBL-5132) 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Effect of frequency in electromagnetic interactions with 
biological systems, 2:8029 (SAND-76-0576) 
Influence of high-tension line on honeybee colonies (Apis 
mellifica L.), 2:8123 (BNWL-tr-200) 
ELECTROMAGNETIC INTERACTIONS 
See also COMPTON EFFECT 
ELECTROMAGNETIC INTERACTIONS/T INVARIANCE 
Present status of time-reversal invariance in the nuclear 
interactions, 2:8516 
ELECTROMAGNETIC INTERACTIONS/WEINBERG LEPTON 
MODEL 
Introduction to weak neutral currents and unified theories of 
electromagnetic and weak interactions, 2:8392 
ELECTROMAGNETIC ISOTOPE SEPARATORS/DESIGN 
Process and equipment or the magnetic separation of isotopes 
(Patent; selective ionization of desired component), 2:6719 
ELECTROMAGNETIC PUMPS/DESIGN 
Method and device for electromagnetic pumping by conduction 
of liquid metals having low electrical conductivity (Patent), 
2:7764 
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ELECTROMAGNETIC RADIATION 
See also MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
ZODIACAL LIGHT 
ELECTROMAGNETIC RADIATION/POLARIZATION 
Polarized radiation from stars with a nonuniform surface- 
brightness distribution, 2:8139 
ELECTRON BEAMS 
Ukrainian Physics Journal, 2:7527 (AEC-tr-7297/6) 
ELECTRON BEAMS/CRITICAL CURRENT 
Critical vacuum current of relativistic electron beams, 2:8282 
(SAND-76-603 1 ) 
ELECTRON BEAMS/MICROWAVE RADIATION 
Strong submillimeter radiation from intense relativistic electron 
beams, 2:8192 
ELECTRON BEAMS/RELATIVISTIC RANGE 
Critical vacuum current of relativistic electron beams, 2:8282 
(SAND-76-603 1) 
ELECTRON BEAMS/SMALL ANGLE SCATTERING 
Transmission and smail-angle-scattering of 15 MeV electrons in 
silicon single crystals, 2:8266 
ELECTRON BEAMS/SPUTTERING 
Sputtering in the high voltage electron microscope (0.4-1.15 
MeV electrons), 2:8215 
Sputtering and dynamic interstitial motion in alkali halides, 
2:8238 
ELECTRON CAPTURE/X-RAY SPECTRA 
lonization through nuclear electron capture and internal 
conversion, 2:8288 
ELECTRON CAPTURE DECAY/REVIEWS 
Secondary atomic effects accompanying nuclear transitions, 
2:8289 
ELECTRON CAPTURE DECAY/X-RAY SPECTRA 
Secondary atomic effects accompanying nuclear transitions, 
2:8289 
ELECTRON CHANNELING/BLOCH THEORY 
Bloch wave treatment of electron channeling, 2:8227 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/SECONDARY EMISSION 
On the emission of secondary electrons from solid deuterium, 
2:8271 
ELECTRON DETECTION/SHOWER COUNTERS 
Calculated performance of a segmented pyramid-shaped 
calorimeter of iron and plastic, 2:7924 
ELECTRON DETECTION/TRANSITION RADIATION 
DETECTORS 
Practical aspects of Li-Xe transition radiation detectors, 2:7922 
ELECTRON MULTIPLIER DETECTORS/DESIGN 
Channel electron multipliers (Patent), 2:7910 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS/BREAKUP REACTIONS 
Electromagnetic processes and parity violations in the few- 
nucleon systems, 2:8463 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Can we learn anything about meson currents and the m-N 
coupling from elastic e-*H and e-*He scattering in the electric 
channel, 2:8461 
Pion exchange currents in the two-nucleon system, 2:8466 
ELECTRON REACTIONS/ELECTROPRODUCTION 
Pion electroproduction from nuclei near threshold, 2:8490 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Pion exchange currents in the two-nucleon system, 2:8466 
ELECTRON REACTIONS/QUASI-ELASTIC SCATTERING 
High energy electron scattering as a probe of short range 
— clusters and baryon resonances in *Li and "C, 
2:850 
ELECTRON SPECTROMETERS/SEMICONDUCTOR 
DETECTORS 
Spectrometry with solid-state detectors, 2:7914 
ELECTRON SPECTROSCOPY/REVIEWS 
Atomic inner-shell processes. Volume II. Experimental 
approaches and aE TTT 2:8286 
Electron spectromet 
ELECTRON SPIN R ONANCE/REVIEWS 
Magnetic poy in the superconducting state, 2:8713 
ELECTRON TU 
See also DIODE TUBES 
ELECTRON TUBES/PERFORMANCE TESTING 
Switchin ~ tre’ of the cermet version of the MC2965, 2:7877 
(SAND-76-0505) 


ELECTRON-POSITRON INTERACTIONS/PAIR 


ELECTRON-ATOM COLLISIONS/ENERGY TRANSFER 
Electron-collisional excited-state kinetics in argon and mercury 
electrical discharges, 2:8320 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Atomic inner-shell processes. Volume I. Ionization of transition 
probabilities, 2:8309 
Method of producing excited states of atomic nuclei (Patent; by 
bombarding material with x rays or electrons generated by an 
x-ray tube or electron gun and chemical separation by hot 
atoms), 2:6643 
Theory of charged-particle excitation, 2:8310 
ELE ON-ATOM COLLISIONS/IONIZATION 
Theory of charged-particle excitation, 2:8310 
ELECTRON-ATOM COLLISIONS/REVIEWS 
Atomic inner-shell processes. Volume I. Ionization of transition 
probabilities, 2:8309 
Theory of charged-particle excitation, 2:8310 
ELECTRON-DEUTERON INTERACTIONS/OPE MODEL 
Pion exchange currents in the two-nucleon system, 2:8466 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/FABRICATION 
Low temperature aluminum soldering analysis, 2:7866 (BDX- 
613-1557) 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
OSCILLOGRAPHS 
ELECTRONIC EQUIPMENT/CONNECTORS 
Welding electric terminals ultrasonically, 2:7869 (BDX-613- 
1565) 
ELECTRONIC EQUIPMENT/FABRICATION 
Design manual for potting electronic assemblies, 2:7858 (BDX- 
613-1216(Rev. )) 
ELECTRONIC EQUIPMENT/FAILURE MODE ANALYSIS 
Computer aided failure analysis, 2:7865 (BDX-613-1552(Rev.)) 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 
ELECTRON-MOLECULE COLLISIONS/CROSS SECTIONS 
Generalized oscillator strengths. Progress report, July 1, 1975- 
July 1, 1976 (100, 200 and 300 eV electrons on nitrogen), 
2:8304 (COO-3247-35) 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 
Role of the Born-Oppenheimer approximation in the vibrational 
excitation of molecules by electrons, 2:8319 
ELECTRON-MUON UNIVERSALITY/RADIATIVE 
CORRECTIONS 
Radiative corrections to muon-electron universality in a gauge 
theory of charged-pion decay, 2:8401 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Model-free views of deep inelastic scattering (Doubie spectral 
formalism), 2:8448 
ELECTRON-POSITRON COLLISIONS/ANNIHILATION 
Fluorescence kinetics and positron annihilation kinetics 
investigations in cadmium sulfide crystals, 2:8301 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
pe events in electron-positron annihilation with longitudinally 
larized beams, 2:8413 
Charm threshold in electron-positron annihilation (Charmonium 
model, cross sections), 2:8357 (COO-2220-78) 
Is the axial vector charmed meson found, 2:8390 
ELECTRON-POSITRON INTERACTIONS/CROSS SECTIONS 
Charge asymmetry in e*e~ yields y + hadrons: New tests of the 
quark-parton model and fractional charge, 2:8400 
ELECTRON-POSITRON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Effects of transverse beam polarization on anomalous pu-e 
events, 2:8393 
ELECTRON-POSITRON 
INTERACTIONS/ELECTROPRODUCTION 
Charm threshold in electron-positron annihilation (Charmonium 
model, cross sections), 2:8357 (COO-2220-78) 
ELECTRON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Charge asymmetry in e*e~ yields y + hadrons: New tests of the 
quark-parton model and fractional charge, 2:8400 
ELECTRON-POSITRON INTERACTIONS/MESON 
RESONANCES 
Hadronic molecules and the charmonium atom, 2:8388 





ELECTRON-POSITRON INTERACTIONS/PAIR 


ELECTRON-POSITRON INTERACTIONS/PAIR PRODUCTION 
Production of heavy leptons in colliding e*e~ beams followed by 
the decay Lyieldsp (e)+v+v/sub L/, 2:8407 
ELECTRON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
aa of protons at large p/sub T/, 2:8361 
ELECTRONS 
See also COSMIC ELECTRONS 
SOLAR ELECTRONS 
SOLVATED ELECTRONS 
ELECTRONS/ENERGY LOSSES 
Model for energy d ition in liquid water, 2:8650 
ELECTRONS/GYRO AGNETIC RATIO 
Analytic contribution to the g factor of the electron in sixth 
order, 2:8398 
ELECTRONS/PARTICLE PRODUCTION 
Anomalous production of direct electrons at 10, 15, and 24 
GeV/c, 2:8375 
ELECTROPLATING/LIQUID WASTES 
Improved ion exchange resin method for removal and recovery 
— cyanide and cyanide from electroplating wastes, 
ELECTROPLATING/SEPARATION PROCESSES 
Improved ion exchange resin method for removal and recovery 
of zinc cyanide and cyanide from electroplating wastes, 
2:7695 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Installation for electrostatic precipitation (Patent), 2:6934 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Installation for electrostatic precipitation (Patent), 2:6934 
ELEMENT 116/RADIOCHEMICAL ANALYSIS 
Proposed experiment to corroborate the existence of superheavy 
element 116 in nature, 2:7747 
ELEMENT 116/X-RAY SPECTROSCOPY 
Proposed experiment to corroborate the existence of superheavy 
element 116 in nature, 2:7747 
ELK RIVER REACTOR 
See ERR REACTOR 
ELMO BUMPY TORUS/PLASMA DRIFT 
Transport and scaling in the ELMO Bumpy Torus (EBT), 
2:8720 (IAEA-CN-35/D7) 
EMBRYOS/RADIATION DOSES 
Handbook of selected organ doses for projections common in 
diagnostic radiology, 2:8078 (FDA-76-8031) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
ENDOCRINE DISEASES 
See also HYPERTHYROIDISM 
ENDOCRINE DISEASES/DIAGNOSIS 
Radiopharmaceuticals for diagnosis and treatment. Progress 
report, August 1, 1976-July 31, 1977 ('*51, "I, "Se, “C, *P), 
2:8050 (COO-203 1-4) 
ENDOPLASMIC RETICULUM/BIOCHEMISTRY 
Role of the endoplasmic reticulum in glyoxysome formation in 
castor bean endosperm, 2:8056 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
ENERGY/DATA ACQUISITION 
Regional Information Group (RIG). Energy, environmental, and 
socioeconomic data bases and associated software at Oak 
Ridge National Laboratory, 2:8024 (ORNL/TM-5600) 
ENERGY/ENVIRONMENTAL EFFECTS 
Environmental Sciences Division. Annual progress report for 
period ending September 30, 1975, 2:7968 (ORNL-5193) 





Planning for a program design for energy environmental analysis. 


Final report, draft, 2:7405 (COO-2547-6) 
ENERGY/INFORMATION SYSTEMS 
Regional Information Group (RIG). Energy, environmental, and 
socioeconomic data bases and associated software at Oak 
Ridge National Laboratory, 2:8024 (ORNL/TM-5600) 
ENERGY/RESEARCH PROGRAMS 
Environmental Sciences Division. Annual progress report for 
period ending September 30, 1975, 2:7968 (ORNL-5193) 
ENERGY/SYSTEMS ANALYSIS 
Energy model data base ram, 2:7404 (BNL-21545) 
ENERGY/TECHNOLOGY ESSMENT 
a techn assessment: considerations of geographical 
, 2:7411 (BNL-21663) 


ENERGY CONSERVATION 
Conservation advice for consumers, 2:7410 
Fuel and energy conservation , 2:7442 
ENERGY CON ERVATION/ECONOMICS 
Energy demand and interfuel substitution in the combined 
residential and commercial sector, 2:7417 (ORNL/TM-5557) 
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ENERGY CONSERVATION/ENVIRONMENTAL IMPACT 

STATEMENTS 

Preliminary environmental review of the energy conservation 
research, development, and demonstration programs, 2:7434 
(ERDA-76/36) 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

Energy conservation in the meat processing industry. ress 
report, June 1, 1976-September 30, 1976, 2:7440 (ORO- 
5097-1) 

Preliminary environmental review of the energy conservation 
research, development, and demonstration programs, 2:7434 
(ERDA-76/36) 

R and D status report: energy systems, environment, and 
conservation division, 2:6914 

ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 

Ecological analysis and applications, 2:8121 (ORNL-5193) 

FFECTS 


ENERGY CONVERSION/ENVIRONMENTAL E 
Environmental information, 2:7988 (ORNL-5193) 
Fuel-specific environmental emission coefficients for industrial 

processes, 2:7985 (BNL-50511) 
= environmental assessment studies, 2:8025 (ORNL- 
193) 


Terrestrial analyses, effects, and materials transport, 2:7992 
(ORNL-5193) 
ENERGY CONVERSION/SITE SELECTION 
Regional environmental assessment studies, 2:8025 (ORNL- 
$193) 
ENERGY DEMAND/FORECASTING 
Long-term supply and demand aspects of coal, 2:7413 
ENERGY MODELS 
Energy model data base program, 2:7404 (BNL-21545) 
ENERGY POLICY 
Conservation advice for consumers, 2:7410 
Energy situation as a factor of conflicts, 2:7164 
Energy tech 'y assessment: considerations of geographical 
scale, 2:7411 (BNL-21663) 
ENERGY POLICY/RECOMMENDATIONS 
Nuclear fuels policy. Report of the Atlantic Council's Nuclear 
Fuels Policy working group, 2:7176 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 
ENERGY SOURCES/RESEARCH PROGRAMS 
R and D status report: energy systems, environment, and 
conservation division, 2:6914 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
ENERGY STORAGE/CAPACITORS 
Distribution of maximum voltages in multisection capacitor 
windings and in certain series-connected capacitors, 2:7381 
(LA-6371) 
Thyristor control of an inductive capacitive converter for 
charging capacitive energy tanks, 2:7382 (AD/A-006080) 
ENERGY STORAGE/RESEARCH PROGRAMS 
R and D status report: energy systems, environment, and 
conservation division, 2:6914 
ENERGY STORAGE/SUPERCONDUCTING COILS 
Pulsed energy storage in fusion devices, 2:8855 (LA-UR-76- 


1837) 
ENERGY STORAGE/SUPERCONDUCTING MAGNETS 
Ultra high-current superconducting cables for a 2.2-Tesla, 300- 
kilojoule energy storage magnet, 2:8853 (LA-UR-76-1809) 
ENERGY SUPPLIES/FOREC NG 
Long-term su and demand aspects of coal, 2:7413 
ENERGY TRANSPORT 
Transport of chemically bonded nuclear energy in a closed cycle 
with special consideration to energy disconnection, 2:7184 
ENGINES 
See also HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
TURBOJET ENGINES 
ENGINES/DESIGN 
Gas rated engine (Patent), 2:7455 
ENGINES/EXHAUST GASES 
Mechanism of NO, CO, and HC formation in combustion. Final 
report, June 1, 1970-June 30, 1976, 2:7462 (COO-2680-!) 
ENGINES/GAS COMBUSTION PROCESS 
Mechanism of NO, CO, and HC formation in combustion. Final 
report, June 1, 1970-June 30, 1976, 2:7462 (COO-2680-1) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Contracts and grants for cooperative research on enhancement 
of recovery of oil and gas. Progress review No. 7, 2:6582 
(BERC-76/3) 
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ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Conservation advice for consumers, 2:7410 
ENVIRONMENT/DATA ACQUISITION 

Regional Information Group (RIG). Energy, environmental, and 
socioeconomic data bases and associated software at Oak 
Ridge National Laboratory, 2:8024 (ORNL/TM-5600) 

ENVIRONMENT/DATA ANALYSIS 

Analysis and evaluation, 2:8893 (ORNL-5193) 
ENVIRONMENT/DATA PROCESSING 

Analysis and evaluation, 2:8893 (ORNL-5193) 
ENVIRONMENT/EDUCATION 

Educational activities, 2:7989 (ORNL-5193) 
ENVIRONMENT/INFORMATION CENTERS 

Environmental information, 2:7988 (ORNL-5193) 
ENVIRONMENT/INFORMATION RETRIEVAL 

Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 

ENVIRONMENT/INFORMATION SYSTEMS 

Regional Information Group (RIG). Energy, environmental, and 
socioeconomic data bases and associated software at Oak 
Ridge National Laboratory, 2:8024 (ORNL/TM-5600) 

ENVIRONMENT/MANAGEMENT 
Oak Ridge Environmental Research Park, 2:7999 (ORNL-5193) 
ENVIRONMENT/MONITORING 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

ENVIRONMENT/PUBLIC RELATIONS 

Using an accurate hydrographic model of Puget Sound as a tool 
to help further public understanding of environmental 
evaluation. Progress report, June 26, 1975-April 30, 1975, 
2:8020 (RLO-2296-1) 

ENVIRONMENT/RADIATION MONITORING 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

ENVIRONMENT/RESEARCH PROGRAMS 

Environmental Sciences Division. Annual progress report for 

period ending September 30, 1975, 2:7968 (ORNL-5193) 


Planning for a program design for energy environmental analysis. 


Final report, draft, 2:7405 (COO-2547-6) 
Radiological and Environmental Research Division annual 
report, January-December 1974, 2:7966 (ANL-75-3(Pt.4)) 
ENVIRONMENT/SOCIO-ECONOMIC FACTORS 
Environmental movement and its critics, 2:7406 
ENVIRONMENTAL EFFECTS/FORECASTING 
Ecological analysis and applications, 2:8121 (ORNL-5193) 
ENVIRONMENTAL IMPACT STATEMENTS/DATA 
ACQUISITION 
Ecological analysis and applications, 2:8121 (ORNL-5193) 
ENVIRONMENTAL PROTECTION AGENCY/LABORATORY 
EQUIPMENT 
Feasibility study for the computerized automation of the 
— Field Office of EPA region III, 2:7683 (UCRL- 
52052) 
ENZYMES 
See also CATALASE 
HYDROLASES 
NUCLEASES 
POLYMERASES 


RNA-ASE 
ENZYMES/BIOLOGICAL EFFECTS 
Restriction enzymes do not play a significant role in 
—- homospecific or heterospecific transformation, 
78046 
EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 


ETHYLENE/HYDROGENATION 


EQUATIONS OF MOTION/ROTATION 

Equations of motion for free-flight systems of rotating-translating 
bodies (Vectors, differential equations), 2:83717 (SAND-76- 
0266) 

ERBIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
ERBIUM/STOPPING POWER 

Measurement of the stopping cross sections for protons and *He 
ions in erbium and erbium oxide: A test of Bragg’s rule, 
2:8249 

ERBIUM ALLOYS/CRYSTAL FIELD 

Neutron spectroscopy of crystal field energy levels of Er** ions 

dissolved in palladium, 2:7528 
ERBIUM ALLOYS/MAGNETORESISTANCE 

Effect of magnetic field on the thermal conductivity of Er-Y 

alloys, 2:7571 
ERBIUM ALLOYS/SPECIFIC HEAT 

Anomalies in the low temperature specific heat of Gd/sub 

x/Er/sub 1-x/Rh compounds, 2:7575 
ERBIUM ALLOYS/THERMAL CONDUCTIVITY 
Effect of magnetic field on the thermal conductivity of Er-Y 
alloys, 2:7571 
ERBIUM COMPOUNDS/SPUTTERING 
Sputtering of ErD,: Experiment and theory, 2:8220 
ERBIUM IONS/ENERGY TRANSFER 
Resonant energy transfer between Er**tions in LaF;, 2:8295 
ERBIUM OXIDES/STOPPING POWER 

Measurement of the stopping cross sections for protons and *He 
ions in erbium and erbium oxide: A test of Bragg’s rule, 
2:8249 

ERR REACTOR/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

ERYTHROPOIESIS/BIOCHEMISTRY 

Relationships between thrombopoiesis and erythropoiesis: with 
studies of the effects of preparations of thrombopoietin and 
erythropoietin (**Fe and “Se tracer techniques), 2:8035 

ERYTHROPOIETIN 
See also BLOOD FORMATION 
ERYTHROPOIETIN/BIOLOGICAL EFFECTS 

Relationships between thrombopoiesis and erythropoiesis: with 
studies of the effects of preparations of thrombopoietin and 
erythropoietin (**Fe and “Se tracer techniques), 2:8035 

ESCHERICHIA COLI/BIOCHEMISTRY 

Read-through proteins of group 4 RNA bacteriophages TW 19 

and TW28 (Escherichia coli), 2:8037 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 

Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 

ESOPHAGUS/BIOLOGICAL RADIATION EFFECTS 

RBE for fast neutrons: the link between animal experiments and 

clinical practice, 2:8091 


See ELECTRON SPIN RESONANCE 
ESTUARIES/ECOLOGY 
Seasonal interactions among estuarine primary producers and 
herbivores. Progress report (Copepods, algae), 2:8003 (ORO- 


4848-2) 
ESTUARIES/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
ESTUARIES/RADIONUCLIDE MIGRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 


30 November 1976, 2:8 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-958 RESONANCES 
Chiral-SU(3)-symmetry breaking for the pseudoscalar mesons, 
2:8429 
ETHANE/CRACKING 
Thermal cracking of ethylene, propylene, and light hydrocarbon 
mixtures, 2:6591 
ETHINE 
See ACETYLENE 
ETHYLENE/CRACKING 
Thermal a of ethylene, propylene, and light hydrocarbon 
mixtures, 2:6591 


(COO-2529-2) 





ETHYLENE/HYDROGENATION 


ETHYLENE/HYDROGENATION 

Multicomponent diffusion and chemical reactions of gases in 

porous systems, 2:7703 (UCRL-Trans-11127) 
ETHYLENE POLYMERS 

See POLYETHYLENES 
ETHYNE 

See ACETYLENE 
EURATOM 

Distribution of nuclear fuels: the problem of raw materials and 
enrichment, 2:6677 

EUROCHEMIC/INTERNATIONAL AGREEMENTS 

Notice of the prolongation of the agreement of December 20, 
1957 about the establishment of the European Company for 
the Chemical Processing of Spent Nuclear Fuels 
(EUROCHEMIC), 2:6665 

EUROPEAN ATOMIC ENERGY COMMUNITY 
See EURATOM 
EUROPIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
EUROPIUM 151/MOESSBAUER EFFECT 
Low temperature Moessbauer thermometry, 2:7931 
EUROPIUM 151 TARGET/TRITON REACTIONS 

Studies of states in “Eu and Eu with the (t,p) reaction (I, 7), 

2:8556 
EUROPIUM 153/ENERGY LEVELS 

Studies of states in "Eu and "Eu with the (t,p) reaction (I, 7), 

2:8556 
EUROPIUM 153 TARGET/TRITON REACTIONS 
Studies of states in “Eu and "Eu with the (t,p) reaction (I, 7), 
2:8556 
EUROPIUM 155/ENERGY LEVELS 
— of states in “Eu and "Eu with the (t,p) reaction (I, 7), 
78556 
EUROPIUM IONS/D STATES 

Position of the *D, level of Eu** in AMgF,; (A=K, Rb, Cs), 

2:8297 
EUROPIUM IONS/ENERGY TRANSFER 

Energy transfer between Bi** yieldsEu**, Bi**+yieldsSm** and 
UO,?* yieldsEu** in oxide glasses, 2:8296 

Energy transfer between Bi**yieldsEu**, Bi**yieldsSm** and 
UO,?* yieldsEu** in oxide glasses, 2:8296 

Spectroscopic studies of rare-earth ions in glass using 
fluorescence line narrowing techniques, 2:7630 

EUTECTICS/HEAT STORAGE 

Encapsulation of heat-of-fusion storage materials, 2:6752 
(CONF-760423-) 

Latent heat thermal energy storage at high temperatures, 2:6753 
(CONF-760423-) 

EVEN-EVEN NUCLEI/MASS 

Updated mass predictions from the Garvey-Kelson mass relations 

(Tables), 2:8589 
EVENT TREE ANALYSIS 

See FAILURE MODE ANALYSIS 
EXCITONS/BOSE-EINSTEIN CONDENSATION 

Phase diagram for Bose-Einstein condensation. Application to 
excitons and He‘, 2:8349 

EXCURSIONS 

Fast Reactor Safety Research Program quarterly report, April- 
June 1976 (LMFBR excursions, meltdown debris bed and 
pool behavior, and fuel motion detection), 2:7308 (SAND-76- 
0372) 

Vapor pressure of oxide fuel under hypothetical accident 
conditions (3000 ... 5000 K) (LMFBR), 2:7327 (EURFNR- 
1267) 

EXCURSIONS/SIMULATION 

Development and application of capacitor discharge vaporization 
technique for fuel aerosol studies (LMFBR), 2:7285 (CONF- 
761001-8) 

EXHAUST GASES/GAS ANALYSIS 

Methods for producing oxygen-sensing element, particularly for 
use with internal combustion engine exhaust emission analysis 
(Patent), 2:7457 

EXHAUST GASES/POLLUTION REGULATIONS 

Final evaporative emission regulations for light duty vehicles and 

trucks, 2:7987 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 

Arrangement for controlling the recirculation of exhaust gas in 

internal combustion engines (Patent), 2:7465 
EXOELECTRON DOSEMETERS/PERFORMANCE TESTING 

Evaluation of BeO ceramic disks for thermally stimulated 

exoelectron dosimetry, 2:7913 (ORNL/MIT-220) 
EXOTIC RESONANCES/PARTICLE PRODUCTION 

Search for backwards produced exotic meson resonances and 
study of particle spectra and mass distributions in the reaction 
a* +P yields n (forward) + X** at 8.4 GeV/c (Upper limits, 
G parity, 8.4 GeV/c), 2:8379 (COO-2009-113) 
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EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIVE FRACTURING/MATHEMATICAL MODELS 
Elastic wave sry ores —- an infinite stratum of porous 
material, 2:8718 (SAND-76-0328) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTRACORPOREAL IRRADIATION 
Extracorporeal irradiation of blood and lymph in 
adrenalectomized calves, 2:8106 
EXTRACTION COLUMNS/MASS TRANSFER 
Flooding and mass transfer in Goodloe-packed columns (For Kr 
absorption in liquid CO, in HTGR off gas systems), 2:7691 
(ORNL/MIT-234) 


F 


F-1514 RESONANCES/DECAY 
f,f’, and A,° interference in wNyieldsK~K*N at 6 GeV/c, 2:8383 
F-1514 RESONANCES/PARTICLE PRODUCTION 
f,f’, and A,° interference in wNyieldsK~K*N at 6 GeV/c, 2:8383 
FACE CENTERED CUBIC 
See FCC LATTICES 
FAILED ELEMENT DETECTION 
Improvements relating to liquid metal cooled nuclear reactors 
(Patent), 2:7228 
FAILED ELEMENT MONITORS 
Fast Reactor Safety Research Program quarterly report, April- 
June 1976 (LMFBR excursions, meltdown debris bed and 
pool behavior, and fuel motion detection), 2:7308 (SAND-76- 
0372) 
Leak detector probe for fuel rods (Patent), 2:7009 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 
Sodium technology technical progress report, October-December 
1975 (LMFBR), 2:7068 (HEDL-TME-75-144) 
FAILURE MODE ANALYSIS 
Fitting beta prior distributions in Bayesian reliability analysis: a 
set of tables, 2:7195 (LA-6395-MS) 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/DEPOSITION 
Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 
FALLOUT/DIFFUSION 
Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 
FALLOUT/RADIOECOLOGICAL CONCENTRATION 
Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 
FAR INFRARED RADIATION/RADIATION DETECTION 
Resistive mixers as photon detectors for the millimeter and far 
infrared spectral regions, 2:7899 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/RBE 
Biological basis of heavy particle and fast neutron radiotherapy, 
2:8087 
Biophysical implications of radiation quality, 2:8101 
Clinical experience of therapy with cyclotron neutrons at the 
University of Washington, 2:8090 
Middle Atlantic neutron therapy trail, 2:8088 
RBE for fast neutrons: the link between animal experiments and 
clinical practice, 2:8091 
RBE values of fast neutrons for damage to organized tissues in 
experimental animals, 2:8103 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
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ZPPR REACTOR 
FAST REACTORS/CONTROL ELEMENTS 

Neutron absorbing assembly for nuclear reactors (Patent), 

2:7235 
FAST REACTORS/NEUTRON ABSORBERS 

Neutron absorbing assembly for nuclear reactors (Patent), 

2:7235 
FASTENERS/STANDARDS 

Alloy steel bolting material for low-temperature service (ASME 
SA-320 with additional requirements), 2:7122 (RDT-M-6- 
1T(4-76)) 

Alloy steel bolting material for high-temperature service (ASME 
SA-193 with additional requirements), 2:7123 (RDT-M-6- 
3T(4-76)) 

Alloy steel nuts for bolting for high-pressure and high- 
temperature service (ASME SA-194 with additional 
requirements), 2:7124 (RDT-M-6-4T(4-76)) 

Alloy steel bolting material for special applications (ASME SA- 
540 with additional requirements), 2:7125 (RDT-M-6-5T(4- 
76)) 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/PLANNING 
Is it urgent to introduce breeding, 2:7091 
FBR TYPE REACTORS/RADIATION HAZARDS 
World of plutonium, 2:7330 
FCC LATTICES/INTERNAL FRICTION 

Theoretical and experimental study of the internal friction peaks 

associated with grain boundaries in metals, 2:7493 
FEDAL 

See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 

See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS 

See also FEED MATERIALS PRODUCTION CENTER 
FEED MATERIALS PLANTS/RADIOACTIVE WASTE 

DISPOSAL 

Stabilization of uranium-thorium milling waste-retention systems 
(Tailings piles), 2:6641 

FEED MATERIALS PRODUCTION CENTER/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

FERMI GAS/SUPERFLU!DITY 

Theory of solution of superfluid Fermi-liquid in superfluid Bose- 

liquid (Three-liquid hydrodynamics), 2:8339 
FERMILAB ACCELERATOR/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

FERMIUM/FISSION 
Scission-point model of nuclear fission based on deformed-shell 
effects, 2:8572 
FERRATES 
See IRON OXIDES 
FERRITE GARNETS/LUMINESCENCE 
Luminescence in a new garnet phase with hexavalent metal ions, 


2:7662 
FERROMAGNETIC MATERIALS/SPIN ORIENTATION 
Investigation of electron spin polarization in ferreomagnets, 
2:7585 


FERTILE MATERIALS 
(Materials containing nuclides capable of being transformed into 
fissile nuclides by neutron capture.) 
FERTILE MATERIALS/SORTING 
Spherical graphite fuel element for high-temperature reactors 
and method of reprocessing after irradiation (Patent), 2:6666 
FERTILIZERS/BY-P ODUCTS 
U.S. phosphate industry as a source of U,O, to the year 2000, 
2:6640 (UCID-17249) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 


FISSION NEUTRONS/RBE 


FEYNMAN DIAGRAM 
Regge cuts: A general approach, 2:8449 
FFTF REACTOR/EMERGENCY PLAN 
Emergency preparedness fmm 2:7293 (HEDL-MG-30) 
FFTF REACTOR/REACTIVITY 
Rec« dations for implementation of modified source 
multiplication method for reactivity surveillance in refueling 
the FTR, 2:7267 (ORNL/TM-5 168) 
FFTF REACTOR/REACTOR COMPONENTS 
Elastic plastic creep analysis of the lower frame of the 
instrument tree, 2:7259 (HEDL-ARD-FRA-471) 
Engineering, technology and development technical progress 
report, October, November, December 1975, 2:7264 (HEDL- 
TME-75-146) 
Evaluation of sodium jet experiments, 2:7261 (HEDL-ARD- 
FRT-1688) 
Fast flux facility proximity test plug assembly pressure boundry 
stress report, 2:7263 (HEDL-SR-4( Add. )) 
Fast Flux Test Facility. Quarterly progress report for the period 
ending May 31, 1976, 2:7270 (WARD-2171-62) 
Proximity test plug, thermal analysis, 2:7262 (HEDL-ORE-578) 
Sodium technology technical progress report, October-December 
1975, 2:7068 (HEDL-TME-75-144) 
Temperature distribution for Proximity Test Plug (Ninth Hole 
Plug), 2:7260 (HEDL-ARD-FRT-1211) 
FFTF REACTOR/REACTOR KINETICS 
Accuracy of coarse mesh, three-dimensional calculations for 
quasi-static fast reactor transient analysis, 2:7265 (HEDL- 
TME-76-59) 
FFTF REACTOR/SPENT FUEL CASKS 
Title I interim design report for the Interim Decay Storage 
(IDS). System 41, Part V, 2:7266 (HEDL-VITRO-R- 
193(Vol.2)) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/INCLUSIVE INTERACTIONS 
Central rapidity region at asymptotic and nonasymptotic 
energies, 2:8446 
FILTERS 
See also ELECTRIC FILTERS 
FILTERS/DESIGN 
In-stack filter cell (Patent), 2:6936 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FIRE EXTINGUISHERS/PERFORMANCE TESTING 
Liquid nitrogen fire extinguishing system test report (Pu fires), 
2:7857 (ANL-72-XX-9) 
FISHES/DATA COMPILATION 
Environmental status of the Lake Michigan Region. Volume 17. 
Inland fishes of the Lake Michigan Drainage Basin, 2:8007 
(ANL/ES-40( Vol.17)) 
FISHES/DISTRIBUTION | 
Environmental status of the Lake Michigan Region. Volume 17. 
Inland fishes of the Lake Michigan Drainage Basin, 2:8007 
(ANL/ES-40( Vol.17)) 
FISHES/POPULATIONS 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental! trends), 2:7971 (ORNL/TM-5606) 
FISHES/RADIONUCLIDE KINETICS 
Effect of some important physio-ecological factors on the 
accumulation of radionuclides by freshwater fish, 2:8015 
FISHES/TAXONOMY 
Environmental status of the Lake Michigan Region. Volume 17. 
Inland fishes of the Lake Michigan Drainage Basin, 2:8007 
(ANL/ES-40( Vol.17)) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/PRODUCTION 
R and D program on electronuclear production of fissile 
material, 2:7889 (UCID-17280) 
FISSILE MATERIALS/SORTING 
Spherical graphite fuel element for high-temperature reactors 
and method of reprocessing after irradiation (Patent), 2:6666 
FISSION/LIQUID DROP MODEL 
Scission-point model of nuclear fission based on deformed-shell 
effects, 2:8572 
FISSION FRAGMENTS/RECOILS 
Post-irradiation studies on knock-out and pseudo-recoil releases 
of fission products from fissioning UO,, 2:7633 
FISSION NEUTRONS/RBE 
Effectiveness of fission neutrons versus gamma radiation for 
ae somatic mutations in presoaked seeds of maize, 
2:8074 








FISSION NEUTRONS/RBE 


rbe of different energy neutrons as measured by the 
haematopoietic spleenolony technique& 2:81 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
Fission product transport — task 2. Quarterly ress 
report, April-June 1976 (PWR; spent fuel casks), O58 1 
(BMI-NUREG- 1955) 
FISSION PRODUCTS/ENVIRONMENTAL EFFECTS 
Nuclear materials t rt, 2:6709 (ORNL-5193) 
FISSION PRODUCTS/HEALTH HAZARDS 
Nuclear materials t rt, 2:6709 (ORNL-5193) 
FISSION PRODUCTS/ISOTOPE RATIO 
Chemical and isotopic studies of uranium, lead and several 
fission products in a sample of the ore of the Oklo natural 
reactor, 2:7690 
FISSION PRODUCTS/RADIATION MONITORING 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
FISSION PRODUCTS/SOLVENT EXTRACTION 
Separation of molybdenum( VI) from uranium( V1) and fission 
products, 2:6661 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/SAMPLING 
Direct sampling and characterization of gaseous species 
responsible for fireside corrosion in fossil fuel-fired systems. 
First quarterly progress report, April 1-June 30, 1976. Report 
No. 4225-C, 2:6575 (FE-2288-4) 
FLASH TUBES/TESTING 
Explosion energies of 2.7 cm bore flashtubes. Interim report 
(revised), 2:7841 (UCRL-13647-1) 
FLASHED STEAM SYSTEMS/COMPARATIVE EVALUATIONS 
Hydrothermal electric power conversion systems, 2:6863 (SAN- 
1077-4) 
FLASHED STEAM SYSTEMS/DESIGN 
Method for producing mechanical energy from geothermal brine 
(Patent), 2:6865 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/COST 
Technical and economic feasibility of solar augmented process 
steam generation. Final report, 2:6787 (COO-2732-1) 
FLAT PLATE COLLECTORS/DESIGN 
Combination solar heat collector and awning (Patent), 2:6788 
Computer directed solar heating system with an advanced 
evacuated collector, 2:6772 (CONF-760423-) 
Solar collector having minimum edge heat loss (Patent), 2:6804 
Solar energy collector with moving belt absorber (Patent), 
2:6801 
Solar fluid heater (Patent), 2:6800 
Solar heat collector, 2:6803 
System for recovering solar energy and its direct utilization, 
2:6805 
FLAT PLATE COLLECTORS/HONEYCOMB STRUCTURES 
Transparent glass honeycomb structures for energy loss control. 
Final report, 2:6798 (SAN/1084-75/1) 
FLAT PLATE COLLECTORS/PERFORMANCE 
Analysis and performance of a solar heated swimming pool, 
2:6782 (CONF-760423-) 
Effects of selective coatings on flat plate solar collector 
performance, 2:6794 (CONF-760423-) 
FLINTLOCK OPERATION/RADIATION MONITORING 
Operation Flintlock: on-site radiological safety report, July 1965- 
June 1966, 2:7982 (NVO-410-23) 
FLOW BLOCKAGE 
Effect of permeability on the consequences of local blockages in 
fast reactor subassemblies (LMFBR), 2:7099 
FFM water mockup studies of the near-wake region of 
a flow blockages (LMFBR), 2:7307 (ORNL/TM- 
5514) 
FLOW BLOCKAGE/SIMULATION 
Measurements of flow in an air model of a partly blocked fast 
reactor subassembly (LMFBR), 2:7100 
FLOW (FLUID) 
See FLUID FLOW 
FLOW REGULATORS 
See also VALVES 
Fuel assembly flow redistribution (Patent), 2:7227 
FLOWMETERS/DESIGN 
Detector for measuring a radioisotope tracer gas (Patent), 
2:7927 
FLOWMETERS/PERFORMANCE TESTING 
Evaluation of flow measuring and control valve applications for 
coal liquefaction process streams for Cresap testing, 2:6492 
(FE-1517-34) 
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FLUE GAS/CLEANING 
Flue gas pollution eliminator (Patent), 2:6933 
In-stack filter cell (Patent), 2:6936 
Removal of sulfur oxides and particulate matter from waste gas 
streams (Patent), 2:6930 
FLUE GAS/DENITRIFICATION 
Development program on pressurized fluidized-bed combustion. 
—— report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
1016) 
FLUE GAS/DESULFURIZATION 
Development program on pressurized fluidized-bed combustion. 
— report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
1 ) 
Evaluating sulfur-producing FGD processes (5 refs.), 2:6546 
FLUE GAS/FILTRATION 
Removal of toxic trace elements from coal combustion effluent 
as, 2:6545 (PERC/RI-76/5) 
FLUE GAS/SCRUBBING 
Apparatus for washing stack gases (Patent), 2:6932 
Method for removing pollutants from a gaseous mixture 
(Patent), 2:6931 
FLUID FLOW 
See also COMPRESSIBLE FLOW 
GAS FLOW 
TWO-PHASE FLOW 
FLUID FLOW/COMPUTER CODES 
BAAL: a code for calculating three-dimensional fluid flows at all 
speeds with an Eulerian-Lagrangian computing mesh, 2:8331 
(LA-6342) 
FLUID FLOW/LIE GROUPS 
Symmetry breaking in fluid dynamics: Lie group reducible 
motions for real fluids, 2:8332 (LA-6392-T) 
FLUID FLOW/ONE-DIMENSIONAL CALCULATIONS 
Symmetry breaking in fluid dynamics: Lie group reducible 
motions for real fluids, 2:8332 (LA-6342-T) 
FLUID MECHANICS 
See also AERODYNAMICS 
FLUID MECHANICS/COMPUTER CODES 
SOLA-ICE: a numerical solution algorithm for transient 
compressible fluid flows, 2:8330 (LA-6236) 
FLUID MECHANICS/SYMMETRY BREAKING 
Symmetry breaking in fluid dynamics: Lie group reducible 
motions for real fluids, 2:8332 (LA-6392-T) 
FLUIDIZED BED/USES 
Fluidized bed regeneration of carbon-contaminated catalysts 
using gas discharge nozzles of specific dimensions (Patent), 
7763 


2: 
FLUIDIZED-BED COMBUSTION 
Regeneration of CaSO, in FBC, 2:7443 
FLUIDIZED-BED COMBUSTiION/HEAT TRANSFER 
Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, March-May 1976, 2:6573 (FE-1787-4) 
FLUIDIZED-BED COMBUSTION/MATHEMATICAL MODELS 
Modeling of a fluidized bed combustor with immersed tubes. 
Quarterly report, March-May 1976, 2:6573 (FE-1787-4) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-31-4) 
Pressurized fluidised bed combustion. Quarterly technical 
progress report, January-March 1976, 2:6571 (FE-1511-23) 
Pressurized fluidized bed combustion. Quarterly technical 
rogress report, April-June 1976, 2:6572 (FE-1511-27) 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Coal burning system (Patent), 2:7884 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
Development program on pressurized fluidized-bed combustion. 
Annual report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
1016) 
FLUORESCENCE/YIELDS 
Inner-shell transition measurements with radioactive atoms, 


2:8287 
FLUORIDES/CRYSTAL STRUCTURE 
Structural and magnetic transitions in BaMnF,, 2:8656 (BNL- 
21475) 
FLUORIDES/NEUTRON DIFFRACTION 
Structural and magnetic transitions in BaMnF,, 2:8656 (BNL- 
21475) 
FLUORIDES/PHOTOCHEMISTRY 
Megawatt infrared laser chemistry of CCIF; and CCI,F. I. 
Photochemistry, photophysics, and effect of H, (1.5 MW/cm? 
irradiation), 2:7727 
FLUORINE/CHEMICAL REACTORS 
Reaction of fluorine gas with coal and the aromaticity of coal (5 
refs), 2:6539 
FLUORINE 18/ENERGY-LEVEL TRANSITIONS 
Weak interaction theories and parity mixing in "F and F, 
:8480 
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FLUORINE 19/BETA-PLUS DECAY 

Recent experimental studies of weak magnetism and second 

class interactions in nuclear beta decay, 2:8495 
FLUORINE 19/ENERGY-LEVEL TRANSITIONS 

Parity nonconservation in n q oon and in 'F(1/2-(pol);110 
keV )yields'®F( 1/2*;gs) ~ Evidence for an enhanced AT=2, 
AS=0 weak jntormeiton, :8464 

Weak interaction theories and parity mixing in '*F and 'F, 
2:8480 

FLUORINE 19 REACTIONS/FUSION REACTIONS 

Gamma ray emission following the fusion of the "°F + '*C system 
(Evaporation, Q value), 2:8505 (ANL/PHY-76-2( Vol.2)) 

Investigation of the fusion cross section for light heavy-ion 
systems (7.5 to 28.0 MeV(c.m.), angular distributions, 
resonance), 2:8498 (ANL/PHY-76-2( Vol.2)) 

FLUTE INSTABILITY/STABILIZATION 

Stabilization of the flute instability of a rotating plasma by an 

auxiliary discharge near the wall, 2:8798 
FLUX CORED ARC WELDING 

See ARC WELDING 
FLUXGATE MAGNETOMETERS/USES 

New method for measuring the amplitude of de Haas-van 
Alphen oscillations, 2:7823 

FLY ASH/CHEMICAL COMPOSITION 

Review of trace element studies related to coal combustion in 
the Four Corners area of New Mexico (40 references), 2:6550 
(LA-6401-MS) 

FLY ASH/PARTICLE SIZE 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Interim report, February-March 1976, 2:6547 
(FE-2205-1) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Interim report, May 1-July 31, 1976, 2:6548 
(FE-2205-2) 

FLY ASH/REMOVAL 

Removal of sulfur oxides and particulate matter from waste gas 

streams (Patent), 2:6930 
FLYWHEEL ENERGY STORAGE 

Fiber Composite Flywheel Program. Quarterly progress report, 

April-June 1976, 2:7383 (UCRL-50033-76-2) 
FLYWHEELS/RESEARCH PROGRAMS 

Fiber Composite Flywheel Program. Quarterly progress report, 

April-June 1976, 2:7383 (UCRL-50033-76-2) 
FOKKER-PLANCK EQUATION/NUMERICAL SOLUTION 

FIFPC, a fast ion Fokker-Planck code, 2:8770 (ORNL/TM- 

5487) 
FOOD 
See also MEAT 


MILK 
FOOD/PROCESSING 
Geothermal energy utilization, 2:6878 (SAN-1077-4) 
FOOD CHAINS/BIOLOGICAL MODELS 
Eastern deciduous forest biome, 2:8058 (ORNL-5193) 
FOOD CHAINS/RADIONUCLIDE KINETICS 
Nuclear materials transport, 2:6709 (ORNL-5193) 
FORAGE/SAMPLING 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
FORESTS/ECOSYSTEMS 
Environmental behavior of trace contaminants, 2:7969 (ORNL- 


5193) 
FORESTS/MANAGEMENT 
Forest management, 2:7993 (ORNL-5193) 
FORMED COKE PROCESSES 
Requirements for coals in Japanese coking blends, 2:6449 
FORMED COKE PROCESSES/BRIQUETTING 
Formcoke, 2:6448 
FORMED COKE PROCESSES/COST 
Formcoke, 2:6448 
FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FORT ST. VRAIN REACTOP 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PETROLEUM 
FOSSIL FUELS/DATA COMPILATION 
Environmental information, 2:7988 (ORNL-5193) 
FOSSIL FUELS/ENVIRONMENTAL EFFECTS 
Global carbon dioxide problem, 2:7970 (ORNL-5194) 
FOSSIL-FUEL POWER PLANTS/DESIGN 
Combined gas/steam turbine power stations with coal pressure 
gasification unit operating to the STEAG-LURGI System (21 
refs.), 2:6464 (CONF-760358-) 


FUEL CELLS/CATALYSTS 


FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 

PRECIPITATORS 

Removal of toxic trace elements from coal combustion effluent 

as, 2:6545 (PERC/RI-76/5) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Coal supply and air quality limitations on fossil-fueled energy 
centers (12 references), 2:6554 (ANL-76-XX-11) 

Review of trace element studies related to coal combustion in 
the Four Corners area of New Mexico (40 references), 2:6550 
(LA-6401-MS) 

FOSSIL-FUEL POWER PLANTS/MAPS 

Energy resource development map of Colorado (7 references), 

2:6441 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

R and D status report: fossil fuel and advanced systems division, 
2:6929 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Coal supply and air quality limitations on fossil-fueled energy 
centers (12 references), 2:6554 (ANL-76-XX-11) 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Steam generation with coal (Patent), 2:6923 
FRACTURE PROPERTIES/TEST FACILITIES 

Fracture mechanics testing capability, 2:7753 (BDX-613- 

1531(Rev.)) 
FRACTURES/LENGTH 
Prediction of fracture extent by simulation of gas well pressure 
and production behavior, 2:6612 (MERC/TPR-76/8) 
FRANCE/NUCLEAR POWER 
French programme for nuclear electricity, 2:7173 
FREE RADICALS 
See RADICALS 
FREEZING/BIOLOGICAL EFFECTS 

Osmotic shrinkage as a factor in freezing injury in plant tissue 

cultures, 2:8040 
FREQUENCY CONVERTERS/DESIGN 
Unbiased Josephson junction microwave parametric down- 
converter, 2:7778 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-2 REACTOR/REACTIVITY METERS 
Digital reactimeter, 2:7116 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 

Fuel element having variable orifice (Patent), 2:7033 

Improvements in nuclear reactors (Patent), 2:7229 

Nuclear reactors (Patent), 2:7106 

FUEL ASSEMBLIES/FLOW REGULATORS 
Fuel assembly flow redistribution (Patent), 2:7227 
FUEL ASSEMBLIES/FRETTING CORROSION 

Overview of the Canadian program to investigate vibration and 

fretting in nuclear fuel assemblies, 2:7034 (INIS-mf-3052) 
FUEL ASSEMBLIES/MECHANICAL VIBRATIONS 

Overview of the Canadian program to investigate vibration and 

fretting in nuclear fuel assemblies, 2:7034 (INIS-mf-3052) 
FUEL ASSEMBLIES/RESEARCH PROGRAMS 

Core engineering. Fifty-eighth quarterly report, February-April 

1976 (LMFBR), 2:7062 (GEAP-10028-58) 
FUEL BUNDLES 

See FUEL ELEMENT CLUSTERS 
FUEL CANS/OXIDATION 

Zirconium metal-water oxidation kinetics. III. Oxygen diffusion 
in oxide and alpha Zircaloy phases (BWR; PWR), 2:6969 
(ORNL/NUREG-S) 

FUEL CANS/PROTECTIVE COATINGS 

Nuclear fuel element and method of production (Patent), 

2:7226 
FUEL CANS/RESEARCH PROGRAMS 

Reference fuel studies. Second semi-annual report, August 1975- 

January 1976, 2:7064 (GEAP-14032-4) 
FUEL CELL POWER PLANTS/DESIGN 

Pressurized fuel cell power plant with steam flow through the 
cells (Patent; using waste heat to compress air and fuel), 
2:7425 


Pressurized fuel cell power plant with single reactant gas stream 
(Patent; using waste heat and the burning of effluent gases to 
compress air and fuel), 2:7426 

Pressurized fuel cell power plant with air bypass (Patent; using 
— and auxiliary burner to compress air and fuel), 
2:74 

FUEL CELLS 
See also REGENERATIVE FUEL CELLS 





FUEL CELLS/CATALYSTS 


FUEL CELLS/CATALYSTS 
Method for catalyzing a fuel cell electrode and an electrode so 
produced (Patent), 2:7432 
FUEL CELLS/DESIGN 
ve system (Patent; gas driven circulation of electrolyte), 


Fuel cell battery consisting of a plurality of fuel cells (Patent), 
2:7429 


FUEL CELLS/RESEARCH PROGRAMS 
Electrical Power Sources Division quarterly progress notes, | 
January 1976-31 March 1976, 2:7386 (AD-B-013277) 
FUEL CYCL' 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
Presentation before Michigan Environmental Review Board and 
Michigan Nuclear Waste Disposal Task Force, 2:6621 
(Y/OWI/TM-S) 
Role of transportation in the nuclear fuel cycle, 2:6674 
(Y/OWI/TM-S) 
FUEL CYCLE/FORECASTING 
The fast breeder reactor - energy without depletion of natural 
resources, 2:7097 
FUEL CYCLE/MATHEMATICAL MODELS 
Fuel Cycle Requirements Code (FLYER). Summary report, 
2:7179 (K-OP-187(Rev.1)) 
FUEL CYCLE/MEETINGS 
Agreements on fuel cycle problems. Report on the international 
AIF/SAF-conference at Stockholm, 2:7181 
FUEL ELEMENT CLUSTERS/BRAZED JOINTS 
Brazing connections for service in liquid sodium, 2:7084 
FUEL ELEMENT CLUSTERS/CROSS SECTIONS 
Lattice physics methods (BWR), 2:6968 (NEDO-20913) 
FUEL ELEMENT CLUSTERS/DEFORMATION 
Development of models for dynamics of subassembly can walls 
during core disruption, 2:7298 (LA-UR-76-2175) 
FUEL ELEMENT CLUSTERS/DESIGN 
Fuel element for fast nuclear reactors (Patent), 2:7088 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Effect of permeability on the consequences of local blockages in 
fast reactor subassemblies (LMFBR), 2:7099 
Measurements of flow in an air model of a partly biocked fast 
reactor subassembly (LMFBR), 2:7100 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Coolant mixing in LMFBR rod bundles and outlet plenum 
mixing transients. Progress report, December 1, 1975- 
February 29, 1976, 2:7056 (COO-2245-28) 
Dynamics of fuel strings in axial flow (HWLWR), 2:7039 
Effect of cluster eccentricity on longitudinal laminar flow in 
finite bundles of rods, 2:7230 
Improvements in nuclear reactors (Patent), 2:7107 
FUEL ELEMENT CLUSTERS/MECHANICAL VIBRATIONS 
Dynamics of fuel strings in axial flow (HWLWR), 2:7039 
Vibration of nuclear fuel bundles, 2:7093 
FUEL ELEMENT CLUSTERS/NEUTRON FLUX 
Lattice physics methods (BWR), 2:6968 (NEDO-20913) 
FUEL ELEMENT CLUSTERS/POWER DISTRIBUTION 
Lattice physics methods (BWR), 2:6968 (NEDO-20913) 
FUEL ELEMENT CLUSTERS/REWETTING 
Effect of thermal radiation on rewetting of top spray emergency 
coolant, 2:7360 
Study of the behavior of the fuel elements of water reactors in 
the event of a blowdown accident: the PHEBUS code, 2:7340 
FUEL ELEMENT CLUSTERS/SPACERS 
Nuclear reactor fuel element sub-assemblies (Patent), 2:7095 
Nuclear reactor fuel element sub-assemblies (Patent), 2:7096 
FUEL ELEMENT FAILURE 
Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition (PWR), 2:7338 (NR-tr-005) 
Fuel pin failure models and fuel-failure thresholds for core 
disruptive accident analysis, 2:7297 (LA- Siacmane 
LMFBR safety and core systems programs. Progress r 
January-March 1976 (Fuel Failure Mockup cilities), r~ 7306 
(ORNL/TM-S5513) 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Advanced safety analysis. Sixth quarterly report, December 
1975-February 1976 (LMFBR), 2:7291 (GEAP-14038-6) 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Multirod Blurst Test Program quarterly progress report, January- 
March 1976 (BWR; PWR), 2:7304 (ORNL/NUREG/TM-36) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Gas cooled nuclear reactor fuel units (Patent), 2:7028 
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Nuclear fuel, method, reactor, fuel and breeder rods for its 

production (Patent), 2:6978 
FUEL ELEMENTS/FABRICATION 

Method of production of nuclear fuel rods containing plutonium, 
2:7025 

Process for the production of fuel combined articles for addition 
in block shaped high temperature fuel elements (Patent), 
2:6659 


FUEL ELEMENTS/FISSION PRODUCTS 
Theories of fission gas behaviour, 2:7211 
FUEL ELEMENTS/LEAK DETECTORS 
Leak detector probe for fuel rods (Patent), 2:7009 
FUEL ELEMENTS/REWETTING 
Two-dimensional analysis of conduction-controlled rewetting 
with precursory cooling (Rewetting of fuel elements during 
emergency core cooling), 2:7366 
FUEL ELEMENTS/STORAGE 
Final safety analysis report for unirradiated fuels storage facility, 
2:6660 (ICP-1037) 
FUEL ELEMENTS/STRESS ANALYSIS 
Mathematical description of WAFER-1, a three-dimensional 
code for LWR fuel performance analysis, 2:6982 
FUEL ELEMENTS/TEMPERATURE DISTRIBUTION 
Regulated-current network analog for reactor fuel end-cap 
temperatures, 2:7222 
FUEL FEEDING SYSTEMS 
Gasification in pulverized coal flames. First annual progress 
report, July 1975-June 1976, 2:6473 (FE-2029-4) 
FUEL FEEDING SYSTEMS/RESEARCH PROGRAMS 
Coal demonstration plants. Quarterly report, October-December 
1975, 2:6469 (ERDA-76-32-4) 
FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CHEMICAL COMPOSITION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
October 25, 1975-January 30, 1976, 2:6494 (FE-1754-2) 
FUEL GAS/CLEANING 
Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases. Interim report, April-June 1976, 2:6451 
(BNWL-20402) 
FUEL GAS/DESULFURIZATION 
High pressure TGA studies on the cyclic use of half-calcined 
dolomite to remove hydrogen sulfide (7 refs.), 2:6459 
Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases. Interim report, April-June 1976, 2:6451 
(BNWL-20402) 
Purification processes for coal gasification, 2:6467 (CONF- 
760402-8) 
Sulfur removal from high temperature fuel gas generated by 
gasification (Patent; 9 claims, | drawing), 2:6460 
FUEL GAS/PRODUCTION 
New promise for underground coal gasification. Vol. 2, 2:6480 
FUEL GAS/PURIFICATION 
Feasibility of reducing fuel gas clean-up needs. Phase I. Survey 
of the effect of gasification process conditions on the 
entrainment of impurities in the fuel gas, 2:6470 (FE-1236- 
15) 
Purification processes for coal gasification, 2:6467 (CONF- 
760402-8) 
FUEL GAS/SYNTHESIS 
Synthesis gas from gaseous CO,-solid carbonaceous fuel feeds 
(Patent; by continuous partial oxidation process in presence of 
gaseous CO,), 2:6747 
Synthesis gas from solid carbonaceous fuel (Patent; by 
continuous partial oxidation process in presence of liquid 
CO,), 2:6748 
FUEL MANAGEMENT 
Reactor core fuel management (Book), 2:7193 
FUEL MANAGEMENT/COMPUTER CALCULATIONS 
Reactivity and power shape control: theory and numerical 
applications (LMFBR; CYPRUS code), 2:7051 (ANL-76-52) 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/CENTRIFUGATION 
Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 
FUEL OILS/CHROMATOGRAPHY 
Chromatographic and spectrometric investigation of a light oil 
produced by the SYNTHOIL process (10 references; 11 
res), 2:6498 (PERC/RI-76/3) 
FUEL OILS/FILTRATION 
Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 
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FUEL OILS/PRODUCTION 
Chromatographic and spectrometric investigation of a light oil 
produced by the SYNTHOIL process (10 references; 11 
figures), 2:6498 (PERC/RI-76/3) 
FUEL OILS/SPECTROSCOPY 
Chromatographic and kee ba investigation of a light oil 
produced by the SYNTHOIL process (10 references; 11 
figures), 2:6498 (PERC/RI-76/3) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/PRODUCTION 
Method of making spherical metallic oxide and metallic carbide 
articles (Patent), 2:6658 
FUEL PELLETS/FABRICATION 
Improvements in or relating to the production of nuclear fuel 
(Patent), 2:6654 
FUEL PINS 
Safety studies on oxide fuel elements for the fast neutron 
rogramme, 2:7101 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Cryogenic separation of krypton and xenon from dissolver off- 
gas, 2:6690 (GERHTR-150) 
Development of the krypton 85 separation from the off-gas of 
large reprocessing plants, 2:6698 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
DISPOSAL 
Applications of gamma spectrometry to the study of the marine 
environment of nuclear fuel reprocessing plants, 2:6701 
(CEA-CONF-3312) 
FUEL REPROCESSING PLANTS/REVIEWS 
Reprocessing - what went wrong, 2:6670 
FUEL RODS 
A nuclear reactor fuel element provided with a safety device 
(Patent; LWR), 2:6975 
Method for the calculation of axial friction forces in integral fuel 
rod performance computer codes, 2:7190 
FUEL RODS/FABRICATION 
Manufacture of nuclear fuel rods (Patent), 2:7223 
FUEL RODS/HEAT TRANSFER 
Problems of heat transfer in fuel rods in reactor dynamics, 
2:7189 
FUEL RODS/RESEARCH PROGRAMS 
Reference fuel studies. Second semi-annual report, August 1975- 
January 1976, 2:7064 (GEAP-14032-4) 
FUEL RODS/SELF-SHIELDING 
Mutual shielding effects in the interaction of **U-**U and **U- 
239Py, 2:7192 
FUEL-CLADDING INTERACTIONS 
Mechanical properties of austenitic steels after corrosion by 
uranium dioxide and fission product elements, 2:7595 
Problems raised by the flushing of the sodium joint in a carbide 
fuel element for the fast neutron programme, 2:7102 
FUEL-COOLANT INTERACTIONS 
Out of pile thermal studies for the safety of sodium cooled fast 
reactors, 2:7357 
FUMES 
See AEROSOLS 
FURANS/CHEMICAL RADIATION EFFECTS 
Electron-electron double resonance study of m tic energy 
transfer between trapped electrons and radicals in organic 
glasses: Relation between dipolar cross relaxation times and 
dipolar interaction distances, 2:7734 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
FUSION REACT! 1ONS/NUCLEAR REACTION KINETICS 
Angular momentum distribution of fusion cross sections, 2:8604 
(ANL/PHY-76-2(Vol.1)) 
Fragment yrast inhibition of high - artial wave fusion (Tangential 
friction, yrast limit), 2:8606 (ANL/PHY-76-2(Vol.2)) 
Some dynamical cts of fragmentation in heavy-ion collisions, 
2:8567 (ANL/PHY-76-2( Vol.2)) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


G MATRIX 
(Limited to the theory of nuclear reactions.) 


GAMMA-GAMMA LOGGING/SHIELDING 


Nuclear reaction matrix, 2:8575 (COO-3001-138) 
GABON/URANIUM ORES 
Nuclear energy two billion years ago. Nature constructed a 
nuclear reactor, 2:6625 
GADOLINIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutrcn activation, 2:7680 (BNWL-SA-5663) 
GADOLINIUM/ELECTRON SPIN RESONANCE 
Exchange interaction in the enhanced hyperfine cooling material 
PrNi;, 2:7573 
GADOLINIUM ALLOYS/SPECIFIC HEAT 
Anomalies in the low temperature specific heat of Gd/sub 
x/Er/sub 1-x/Rh compounds, 2:7575 
GADOLINIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Thermopower-anomaly in the dilute magnetic alloy (LaAl,)Gd 
(0.6, 2 t. % Gd), 2:7577 
GADOLINIUM IONS/ENERGY-LEVEL TRANSITIONS 
Cooperative optical transitions of Yb**-Yb** and Gd**-Yb** ion 
pairs in YbPO, hosts, 2:8294 
GADOLINIUM OXIDES/ELASTICITY 
Elastic properties of some Gd,O,-HfO, compositions, 2:7622 
GADOLINIUM OXIDES/SPECIFIC HEAT 
High specific heat metals for use in superconducting composites 
(Cu-(2.4 to 11 percent) Gd,O;), 2:7638 (LA-UR-76-1790) 
GALAXY CLUSTERS/COSMIC GASES 
Expected distribution of the '’hidden’’ mass in rich clusters of 
galaxies, 2:8158 
GALAXY CLUSTERS/MASS 
Expected distribution of the '’hidden’’ mass in rich clusters of 
galaxies, 2:8158 
GALLIUM/COOPER PAIRS 
Fluctuation enhanced conductivity in amorphous 
superconductors, 2:8703 
GALLIUM/SUPERCONDUCTIVITY 
Fluctuation enhanced conductivity in amorphous 
superconductors, 2:8703 
GALLIUM 67/TISSUE DISTRIBUTION 
Biokinetics of radiogallium, 2:8114 
GALLIUM ARSENIDES/ION COLLISIONS 
Correlation of predicted and measured GaAs and Ge X-ray 
yields as a function of crystal orientation, 2:8260 
Investigation of the mass spectra of secondary ions ejected from 
the single crystal surface of semiconductors, 2:8245 
GALLIUM ARSENIDES/ION EMISSION 
Investigation of the mass spectra of secondary ions ejected from 
the single crystal surface of semiconductors, 2:8245 
GALLIUM ARSENIDES/OXIDATION 
Oxidation properties of GaAs(110) surfaces, 2:7668 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/AUXILIARY SYSTEMS 
Head-positioning scintillation camera and head holder therefor 
(Patent), 2:7909 
GAMMA HEATING 
See RADIATION HEATING 
GAMMA LOGGING/DATA ANALYSIS . 
Natural gamma ray spectrum analysis technique (Patent), 
2:6635 
GAMMA LOGGING/HIGH-PURITY GE DETECTORS 
Intrinsic germanium detector used in borehole sonde for 
uranium exploration, 2:6632 (USGS-OFR-76-452) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/RADIATION MONITORING 
Aerial radiological survey of the Savannah River Plant (Aiken, 
South Carolina). Date of survey: 2-25 June 1974, 2:7995 
(EGG-1 183-1665) 
GAMMA SOURCES/RESEARCH PROGRAMS 
Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division for April-June 1976, 
2:6732 (BNWL-1845-25) 
GAMMA SPECTROSCOPY/COMPUTER CODES 
STATEFIT: a computer program to facilitate the interpretation 
of spectroscopic data, 2:8451 (ANL-PHY-75-1) 
GAMMA SPECTROSCOPY/DATA ANALYSIS 
STATEFIT: a computer program to facilitate the interpretation 
of spectroscopic data, 2:8451 (ANL-PHY-75-1) 
GAMMA TRANSPORT THEORY/COMPUTER CODES 
TARTNP: a coupled neutron-photon Monte Carlo transport 
code (10-° to 20 MeV; in LLL FORTRAN), 2:8636 (UCRL- 
50400( Vol.14)) 
GAMMA-GAMMA LOGGING/EQUIPMENT 
Well logging method and tus using a continuous energy 
spectrum photon source (Patent), 2:7940 





GAMMA-GAMMA LOGGING/SHIELDING 


So —_ ap ene ‘ 
e a tus for definin; iation ue wa) 
within shielding materials (Patent, for waar ctontdie “ 
conductor and conduits os shielding), 2:7938 
GAS CHROMATOGRAPH 
Band broadening studies = the parameters for an 
exponentially modified Geossion. 2:7692 (SRO-854-9) 
GAS COMBUSTION PROCESS/MATHEMATICAL MODELS 
Mechanism of NO, CO, and HC formation in combustion. Final 
rt, June 1, 1970-June 30, 1976, 2:7462 (COO-2680-1) 
OOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HELIUM COOLED REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/ECCS 
Cooling system for nuclear reactors (Patent; gas-cooled 
reactors), 2:7317 
GAS COOLED REACTORS/FUEL ELEMENTS 
Gas cooled nuclear reactor fuel units (Patent), 2:7028 
GAS COOLED REACTORS/REACTOR COOLING SYSTEMS 
Gas-cooled nuclear reactor (Patent), 2:7024 
Nuclear reactors with auxiliary boiler circuit (Patent), 2:7032 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/INSTABILITY 
Thermal instabilities in discharging gas reservoirs, 2:7854 
GAS FLOW/ONE-DIMENSIONAL CALCULATIONS 
Calculation of nonstationary gas-dynamic flows with periodic 
local supply of energy, 2:8334 (UCRL-Trans-1 1129) 
GAS FLOW/THERMAL DIFFUSION 
Thermal instabilities in discharging gas reservoirs, 2:7854 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/COST 
$30 dye laser, 2:7847 
GAS LASERS/DESIGN 
$30 dye laser, 2:7847 
GAS LASERS/EFFICIENCY 
Electron-collisional excited-state kinetics in argon and mercury 
electrical discharges, 2:8320 
GAS LASERS/EMISSION SPECTRA 
Laser generation from 6 to 35 ym following two-photon 
excitation of ammonia, 2:7852 
GAS LASERS/ENERGY-LEVEL TRANSITIONS 
The possibility of ee ee lasers using the auroral 
and transauroral transitions of mn-VI elements, 2:7849 
GAS LASERS/EXCITATION 
Laser action in krypton fluoride and N, in a fast pin laser, 
2:7851 
GAS LASERS/LASER CAVITIES 
Gas laser cells: stress analysis of cylindrical cells with radial 
injection of electrons, 2:7840 (UCID-17255) 
GAS LASERS/PERFORMANCE 
Lasers for thermonuclear fusion and their properties, 2:8865 
(UCRL-78566) 
GAS LASERS/PULSES 
The possibility of high-energy-storage lasers using the auroral 
and transauroral transitions of column-VI elements, 2:7849 
GAS LASERS/RESEARCH PROGRAMS 
CO, laser development, 2:7837 (LA-6245-PR) 
GAS LASERS/TUBES 
Use of titanium-doped quartz to eliminate carbon deposits in an 
atomic iodine photodissociation laser, 2:7850 
GAS TURBINES 
Development of helium turbines associated with high 
temperature nuclear reactors for electric power Some, 2:7019 
GAS TURBINES/DESIGN 
Gas turbine engine diffuser (Patent), 2:6926 
GAS TURBINES/FABRICATION 
Mechanical problems in turbomachines, steam and gas turbines. 
Large steam turbine manufacturing requirements to fulfill 
customer needs for electric power, 2:7201 
GAS TURBINES/OPERATION 
Investigations of the operational and control behavior of an 
HTR-helium turbine plant of 1,000 MW. Il, 2:7243 
GASES 
See also COAL GAS 
COSMIC GASES 
IONIZED GASES 
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NATURAL GAS 
GASES/CHEMICAL REACTION KINETICS 
ge diffusion and chemical reactions of gases in 
eS 2:7703 (UCRL-Trans-1 1127) 
/FLO 


GAS 
— for measuring a radioisotope tracer gas (Patent), 
GASES/HEAT TRANSFER 
Thermal instabilities in discharging gas reservoirs, 2:7854 
GCFR REACTOR/FUEL ELEMENTS 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/PRESSURE VESSELS 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/PRIMARY COOLANT CIRCUITS 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/REACTOR COMPONENTS 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/REACTOR CORES 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/REACTOR KINETICS 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/REACTOR SAFETY 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR REACTOR/RESEARCH PROGRAMS 
Gas-cooled fast breeder reactor. Quarterly progress report, May 
1, 1976-July 31, 1976, 2:7061 (GA-A-13975) 
GCFR TYPE REACTORS 
Gas cooled reactor assessment. Volume III. Final report, 
February 9, 1976-June 30, 1976, 2:7017 (TID-27154/3) 
GCFR TYPE REACTORS/COST 
Gas cooled reactor assessment. Volume Il. Final report, 
February 9, 1976-June 30, 1976, 2:7016 (TID-27154/2) 
GCFR TYPE REACTORS/DESIGN 
Reactor development program progress report, May-June 1976, 
2:7279 (ANL-RDP-51) 
GCFR TYPE REACTORS/ENVIRONMENTAL EFFECTS 
Gas cooled reactor assessment. Volume II. Final report, 
February 9, 1976-June 30, 1976, 2:7016 (TID-27154/2) 
GCFR TYPE REACTORS/FUEL ASSEMBLIES 
Nuclear reactors (Patent), 2:7106 
GCFR TYPE REACTORS/PLANNING 
Gas cooled reactor assessment. Volume I. Final report, February 
9, 1976-June 30, 1976, 2:7015 (TID-27154/1) 
GCFR TYPE REACTORS/REACTOR COMPONENTS 
Gas cooled reactor assessment. Appendices to Volume III. Final 
report, February 9, 1976-June 30, 1976, 2:7018 (TID- 
27154/3( App.)) 
GCFR TYPE REACTORS/REACTOR SAFETY 
Gas cooled reactor assessment. Volume II. Final report, 
February 9, 1976-June 30, 1976, 2:7016 (TID-27154/2) 
GEESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 
GEGENSCHEIN 
See ZODIACAL LIGHT 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/RADIOSENSITIVITY EFFECTS 
Ultraviolet light protection, enhancement of ultraviolet light 
———— and mutator effect of plasmid R46 in Salmonella 
himurium (X radiation), 2:8071 
GEN! IC MAPPING 
—— of two isoleucine tRNA isoacceptor genes in 
TS DNA, 2:8045 
Transer tion and organization of yeast mitochondrial DNA, 
(CONF-760820-2) 
Use of Suede hybridization to explore genetic relationships. 
ress report, July 1, 1975-March 31, 1976 (Primates, mice, 
ila), 2:8043 (COO-3133-14) 
GENETICS/HYBRIDIZATION 
Use of molecular hybridization to explore genetic relationships. 
Progress report, July 1, 1975-March 31, 1976 (Primates, mice, 
ila), 2:8043 (COO-3133-14) 
GENOME MUTATIONS/RADIOSENSITIVITY 
Radiosensitivity and radiation-induced mutability: an empirical 
relationship, 2:8066 
GENTILLY-2 REACTOR/CONSTRUCTION 
Gentilly 2: civil engineering one-half complete, 2:7038 
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GEOCHEMICAL SURVEYS/MEASURING METHODS 
Methods for geothermal reservoir detection emphasizing 
submerged environments, 2:6823 (LBL-4495 ) 
GEOLOGIC DEPOSITS 
See also OIL SHALE DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/CUTTING 
Spreading, surface characteristics, and pressure decay of high 
speed water jets. Final report, 2:7758 (UCRL-13663) 
GEOLOGICAL SURVEYS/MEASURING METHODS 
Methods for geothermal reservoir detection emphasizing 
submerged environments, 2:6823 (LBL-4495) 
GEOPHYSICAL SURVEYS 
See also ELECTRICAL SURVEYS 
SEISMIC SURVEYS 
GEOPHYSICAL SURVEYS/MEASURING METHODS 
Application of geophysics to Appalachian geothermal resources 
evaluation, 2:6825 (ERDA-76-11) 
Methods for geothermal reservoir detection emphasizing 
submerged environments, 2:6823 (LBL-4495) 
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produced defects on dechanneling, 2:8236 
GOLD ALLOYS 
See also GOLD BASE ALLOYS 
GOLD ALLOYS/AUGER ELECTRON SPECTROSCOPY 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
GOLD ALLOYS/CORROSION 
Development and application of a corrosion susceptibility test 
for Ta,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 
76-0414) 
GOLD ALLOYS/SPUTTERING 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
GOLD ALLOYS/TRANSITION TEMPERATURE 
Intercomparison of temperature scales using low transition- 
temperature superconductors, 2:7581 
GOLD BASE ALLOYS/DISLOCATIONS 
Investigation of irradiation strengthening of b.c.c. metals and 
their eo ow report, January 1976-October 1976, 
2:7596 (ORO-3612-13) 
GOLD IONS/CHANNELING 
Dechanneling measurements of defect depth profiles and 
effective cross-channel distribution of misaligned atoms in ion- 
irradiated gold, 2:8261 
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GOLD IONS/SPUTTERING 
The energy dependence of gold self sputtering, 2:8201 
GONADS 
See also OVARIES 
TESTES 
GONADS/SHIELDING 
Specific area gonad shielding. Recommendation for use on 
patients during medical diagnostic x-ray procedures, 2:8079 
(FDA-76-8054) 
GRAIN BOUNDARIES 
Electron microscope studies of grain boundary structure in cubic 
metals, 2:7486 
Influence of the grain boundary atomic structure on the 
intergranular precipitation, 2:7500 
Mechanical properties of grain boundaries, 2:7504 
Microscopy of static and dynamic properties of interfaces, 
2:7508 
Orientation dependence of growth rate of grain boundaries and 
the formation of recrystallization textures, 2:7502 
Theoretical aspects of the interaction between grain-boundaries 
and impurities, 2:7496 
GRAIN BOUNDARIES/DIFFUSION 
Atomic model for grain boundary diffusion: generalization, 
2:7490 
Grain boundary diffusion and energy, 2:7495 
Grain boundary diffusion, 2:7503 
GRAIN BOUNDARIES/DISTRIBUTION 
Grain boundary segregation. The current situation and future 
requirements, 2:7499 
GRAIN BOUNDARIES/ENTROPY 
Grain boundary diffusion and energy, 2:7495 
GRAIN BOUNDARIES/FREE ENERGY 
Grain boundary diffusion and energy, 2:7495 
GRAIN BOUNDARIES/MOBILITY 
Grain boundary migration, 2:7492 
Interactions of impurities with a moving grain boundary, 2:7488 
Single-process theories of grain boundary migration in the light 
of recent experimental results, 2:7497 
GRAIN BOUNDARIES/PRECIPITATION HARDENING 
Precipitation at grain boundaries, 2:7501 
GRAIN BOUNDARIES/REACTION KINETICS 
Observations of the interaction of lattice dislocations with high 
angle grain boundaries, 2:7506 
GRAIN BOUNDARIES/ROTATION 
Utilization of the zero-lattice to determine the structure of grain 
boundaries, 2:7494 
GRAIN BOUNDARIES/SIMULATION 
Structure, energy, and atom migration effects of tilt boundaries, 
2:7489 
GRAIN BOUNDARIES/STRUCTURAL MODELS 
Practical approach to the theoretical structure of grain 
boundaries, 2:7507 
Structure models of grain boundaries and their uses, 2:7491 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/MECHANICAL PROPERTIES 
Statistical study of the strength of near-isotropic graphite, 
2:7621 (GA-A-13955) 
GRAPHITE/NEUTRON REACTIONS 
Graphite curtain vacuum outgassing and heat transfer. Quarterly 
progress report No. |, January 1, 1976-March 31, 1976, 
2:8867 (COO-2802-1) 
GRAPHITE/OXIDATION 
Function of sulfur dioxide in the kinetic mechanism of oxidation 
of carbon (550 to 700°C), 2:6532 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Irradiation damage flux characteristics in DIDO type reactors. 
Use of the GAMIN technique (Graphite), 2:7272 
GRAPHITE/POROSITY 
Effects of porosity and structure of graphite materials on 
ablation in arc generated plasmas (CVD carbon on 
polyacrylonitrile precursor felt; ATJ-S graphites with and 
without impregnation), 2:7667 (SAND-76-0176) 
GRAPHITE/SORPTIVE PROPERTIES 
H, and D, adsorbed on graphite studied by neutron scattering, 
2:7657 
GRASS/PRODUCTIVITY 
Effects of species removal on an old-field plant community, 


2:7990 
GRAVITATIONAL INTERACTIONS 
Magnetic torque on a shielded superconducting gyroscope, 
2:8714 
GRAVITONS/RADIATION DETECTION 
Primordial gravitons and possibility of their observation, 2:8171 
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GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES/GEOTHERMAL SPACE HEATING 
Geothermal energy utilization, 2:6878 (SAN-1077-4) 
GROUND MOTION/BIOLOGICAL EFFECTS 
Ground motion effects of underground nuclear testing on 
perennial vegetation at Nevada Test Site (Artemisia), 2:8073 
(EGG- 1183-2317) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/PETROLEUM DEPOSITS 
USGS releases Alaskan well data (Analysis of thermal index 
alteration slides to determine thermal alteration and source 
rock maturation), 2:6580 
GULF OF MEXICO/HURRICANES 
Hindcasting the directional spectra of hurricane-generated 
waves, 2:8005 
GUNDREMMINGEN-2 REACTOR/PLANNING 
Nuclear power plant Gundremmingen 2 (KRB 2), 2:6979 
GYPSUM/CHEMICAL ANALYSIS 
Properties of gypsum from flue gas desulfurization-minute 
constituents (28 elements including Al, V, Pb, Ba, Fe, Mg, Sr, 
Na, Ni, K, Cr, Ti, Cu, Cd, Co, In, B, Mo, Sb, Sn, Tl, Zn), 
2:7688 
GYROSCOPES/TORQUE 
Magnetic torque on a shielded superconducting gyroscope, 
2:8714 


HADRON REACTIONS/REVIEWS 
Hints of new phenomena at very high energies from cosmic ray 
studies, 2:8367 (ANL-HEP-CP-76-50) 
HADRON-HADRON INTERACTIONS 
See also BARYON-BARYON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Some issues in hadron physics, 2:8417 (ANL-HEP-PR-76-45 ) 
HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 
Program of hadronic physics investigations, 2:8418 (ANL-HEP- 
PR-76-46) 
HADRONS 
See also MESONS 
RESONANCE PARTICLES 
HADRONS/COLOR MODEL 
Has hadronic color been excited in neutrino experiments, 2:8402 
(BNL-21581) 
HADRONS/CROSS SECTIONS 
The Drell-Yan contribution to massive Lepton-pair production, 
2:8403 
HADRONS/PARTICLE STRUCTURE 
Hadronic deformation energy in the MIT bag model, 2:8420 
(COO-3069-428 ) 
HADRONS/QUARK MODEL 
World as quarks, leptons, and bosons, 2:8386 
HAEMOPHILUS/GENETICS 
Restriction enzymes do not play a significant role in 
Haemophilus homospecific or heterospecific transformation, 
2:8046 
HAFNIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
HAFNIUM 178 TARGET/PHOTONUCLEAR REACTIONS 
Width of giant resonance in the absorption for the cross section 
of y rays by nuclei in the region 150<A<200, 2:8560 
HAFNIUM 180 TARGET/PHOTONUCLEAR REACTIONS 
Width of -_ resonance in the absorption for the cross section 
of y rays by nuclei in the region 1S0<A<200, 2:8560 
HAFNIUM OXIDES/ELASTICITY 
Elastic properties of some Gd,O;-HfO, compositions, 2:7622 
HAIR FOLLICLES/BIOLOGICAL RADIATION EFFECTS 
Tumor induction and hair follicle damage for different electron 
penetrations in rat skin, 2:8105 
HALIDES 
See also CHLORIDES 
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FLUORIDES 
HALIDES/ION IMPLANTATION 
On the role of recoil implantation in altering the stoichiometry 
of a bombarded solid, 2:8240 
HALIDES/SPUTTERING 
Sputtering and dynamic interstitial motion in alkali halides, 
2:8238 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALICYCLIC HYDROCARBONS/CHEMICAL 
ANALYSIS 
Concentration and determination of trace organic pollutants in 
water (Phenols; organics; halomethanes), 2:7682 (IS-T-730) 
HAMM-UENTROP REACTOR/REACTOR LICENSING 
Public announcement, referring to the enquiry by the 
Kernkraftwerk Hamm GmbH, Dortmund, regarding the 
licence for the construction and operation of a nuclear power 
station with pressurized-water reactor and natural-draught wet 
cooling tower in Hamm-Uentrop, district of Schmehausen, 
2:7156 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/EMERGENCY PLAN 
Emergency preparedness guide, 2:7293 (HEDL-MG-30) 
HAPO 


(Hanford Atomic Products Operation.) 
HAPO/RADIATION PROTECTION 

Radiation protection procedures, 2:7295 (HEDL-WHAN-M-8) 
HAPO/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

HARTLEPOOL REACTOR/IN-VESSEL HEAT EXCHANGERS 

Hartlepool and Heysham pod boilers, 2:7030 

HASTELLOY X/CORROSION RESISTANCE 

Application of Hastelloy X in gas-cooled reactor systems, 2:7518 

(ORNL/TM-5405) 
HASTELLOY X/CREEP 

Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 

HASTELLOY X/MECHANICAL PROPERTIES 

Application of Hastelloy X in gas-cooled reactor systems, 2:7518 

(ORNL/TM-5405) 
HASTELLOY X/OXIDATION 

Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 

H-COAL PROCESS/CATALYSTS 

Deactivation of Co-Mo catalyst during H-Coal operations (2 

refs.; Al,O; used as catalyst support), 2:6506 
HE-3 COUNTERS/EFFICIENCY 
Calculated and measured efficiency of a man-portable *He 
neutron detector, 2:7901 (UCRL-78205) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES/COMBINED CYCLES 
Paralle!-compound dual-fluid heat engine (Patent), 2:6927 
HEAT ENGINES/DESIGN 
Parallel-compound dual-fluid heat engine (Patent), 2:6927 
HEAT ENGINES/FEASIBILITY STUDIES 
Limits of the coal dust engine, 2:7444 (ERDA-tr-180) 
HEAT ENGINES/HEAT EXCHANGERS 
Rotary heat exchangers in the form of turbines (Patent), 2:6928 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/DESIGN 

Heat exchanger applicable more particularly to compressor heat 
pumps (Patent), 2:7436 

Heat exchanger for optimizing the room heating efficiency of a 
fireplace (Patent), 2:7438 

Rotary heat exchangers in the form of turbines (Patent), 2:6928 

HEAT EXCHANGERS/EDDY CURRENT TESTING 

Non-destructive tube testing bench without rotation, 2:7218 
(BNWL-tr-193) 

HEAT EXCHANGERS/MECHANICAL VIBRATIONS 

Dynamic spatial response of a heat exchanger tube with 
intermittent baffle contacts, 2:7213 

HEAT EXCHANGERS/OPERATION 

Heat exchanger applicable more particularly to compressor heat 

pumps (Patent), 2:7436 





HEAT EXCHANGERS/PERFORMANCE 


HEAT EXCHANGERS/PERFORMANCE 
Analysis of large dry cooling towers with power-law heat 
exchanger performance, 2:6916 
HEAT EXCHANGERS/SCALING 

Precipitation and scaling in dynamic geothermal systems 

(Titanium loop facility), 2:6869 (ORNL/TM-5649) 
HEAT EXCHANGERS FACILITIES 

Precipitation and scaling in dynamic geothermal systems 

(Titanium loop facility), 2:6869 (ORNL/T M-5649) 
HEAT EXCHANGERS/TUBES 

Device for locating and/or obturating leaky tubes in heat- 

exchangers (Patent), 2:7761 
HEAT EXCHANGERS/ULTRASONIC TESTING 

Non-destructive tube testing bench without rotation, 2:7218 
(BNWL-tr-193) 

HEAT PUMPS/EFFICIENCY 

Evaluation of engine-driven heat-pump systems of small 
capacities, 2:7437 (CONF-750956-2) 

HEAT PUMPS/HEAT EXCHANGERS 

Heat exchanger applicable more particularly to compressor heat 

pumps (Patent), 2:7436 
HEAT PUMPS/HEAT STORAGE 

Experimental results for a heat pump system with thermal 
storage, 2:7435 (COO-2704-3) 

HEAT PUMPS/PERFORMANCE TESTING 

Evaluation of engine-driven heat-pump systems of small 
capacities, 2:7437 (CONF-750956-2) 

HEAT RESISTING ALLOYS/DIFFUSION WELDING 

Set-up and operational experience with a new diffusion welding 
equipment, 2:7760 

HEAT STORAGE 

Encapsulation of heat-of-fusion storage materials, 2:6752 
(CONF-760423-) 

Reversible energy storage using ammoniated salts, 2:6754 
(CONF-760423-) 

HEAT STORAGE/ECONOMICS 

Technical and economic feasibility of thermal storage in a solar 

heating system, 2:6755 (CONF-760423-) 
HEAT STORAGE/FEASIBILITY STUDIES 

Latent heat thermal energy storage at high temperatures, 2:6753 
(CONF-760423-) 

Step beyond theory: aquifer storage energy, 2:6756 (CONF- 
760423-) 

Technical and economic feasibility of thermal storage in a solar 
heating system, 2:6755 (CONF-760423-) 

HEAT TRANSFER/NONLINEAR PROBLEMS 
Uniqueness theorem for nonlinear heat conduction in chemically 
reacting media, 2:7705 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAT TREATMENTS/RADIOSENSITIVITY EFFECTS 

Heat-accelerated radioinactivation of attenuated poliovirus, 

2:8065 

HEAVY ION REACTIONS 

See also ARGON 40 REACTIONS 
BORON I!1 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
FLUORINE 19 REACTIONS 
KRYPTON 84 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 

Classical microscopic calculations of high energy collisions of 
nuclei (120 and 300 MeV/nucleon, classical nonrelativistic 
calculations), 2:8522 (ANL/PHY-76-2( Vol.2)) 

Classical microscopic description of fast heavy-ion collisions 
(Few hundred MeV/nucleon, particle density, distributions), 
2:8568 (ANL/PHY-76-2( Vol.2)) 

Classical many-body trajectory study of heavy ion collisions 
(Impact parameter, boundary conditions, trajectories, 
velocities, differential cross sections), 2:8611 (ANL/PHY-76- 
2(Vol.2)) 

Elastic scattering of very heavy ions, 2:8562 (ANL/PHY-76- 
2(Vol.1)) 

HEAVY ION REACTIONS/DEEP INELASTIC SCATTERING 

Damping in ‘‘light’’ heavy ion collisions (Review), 2:8507 
(ANL/PHY-76-2( Vol.1)) 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2:8602 (ANL/PHY-76-2(Vol.1)) 

Heavy-ion collisions in a classical model including single-particle 
surface friction (Cross sections, strength parameters), 2:8607 
(ANL/PHY-76-2(Vol.2)) 
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Neutron and gamma emission from highly excited states and 
states with high spin. Annual progress report (Summaries of 
research activities at Rensselaer Polytechnic Institute), 2:8615 
(COO-3463-31) 

Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2(Vol.1)) 

HEAVY ION REACTIONS/DIRECT REACTIONS 
Microscopic and macroscopic systematics of direct-reaction data 
(Multi-step processes), 2:8519 (ANL/PHY-76-2( Vol.1)) 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Optical theorem for heavy-ion scattering (Partial wave 
—-. total cross sections), 2:8613 (ANL/PHY-76- 


ex 
2(Vol.2)) 


Potential model description of heavy ion elastic and inelastic 
scattering, 2:8598 (ANL/PHY-76-2(Vol.1)) 
HEAVY ION REACTIONS/FISSION 
Calculations of moments, potentials, and energies for an 
eed shaped diffuse-surface nuclear density distribution, 
7859 


Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2:8602 (ANL/PHY-76-2( Vol.1)) 

HEAVY ION REACTIONS/FUSION REACTIONS 

Angular momentum distribution of fusion cross sections, 2:8604 
(ANL/PHY-76-2( Vol.1)) 

Evaporation residue cross sections from “Kr bombardnient of 
*Cu, Zr, and '*Ag (Differential cross sections, statistical 
model, compound nucleus decay), 2:8541 (ANL/PHY-76- 
2(Vol.2)) 

First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 

Fragment yrast inhibition of high partial wave fusion (Tangential 
friction, yrast limit), 2:8606 (ANL/PHY-76-2(Vol.2)) 

Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2( Vol.1)) 

Microscopic descriptions of heavy ion potentials and 
nonadiabatic couplings leading to fusion, 2:8603 (ANL/PHY- 
76-2( Vol.1)) 

Neutron and gamma emission from highly excited states and 
states with high spin. Annual progress report (Summaries of 
research activities at Rensselaer Polytechnic Institute), 2:8615 
(COO-3463-31) 

Time-dependent Hartree-Fock calculations of heavy ion 
collisions, 2:8524 (ANL/PHY-76-2( Vol.2)) 

HEAVY ION REACTIONS/INELASTIC SCATTERING 

Potential model description of heavy ion elastic and inelastic 
scattering, 2:8598 (ANL/PHY-76-2( Vol.1)) 

Quantal description of inelastic heavy-ion scattering, 2:8626 

HEAVY ION REACTIONS/MEETINGS 

Proceedings of the symposium on macroscopic features of 
heavy-ion collisions, Argonne, Illinois, 1-3 April 1976. Volume 
I. Invited papers (Argonne National Laboratory, April 1-3, 
1976), 2:8597 (ANL/PHY-76-2( Vol.1)) 

Proceedings of the symposium on macroscopic features of 
heavy-ion collisions, Argonne, Illinois, 1-3 April 1976. Volume 
Il. Contributed papers (Argonne National Laboratory, April 1- 
3, 1976), 2:8610 (ANL/PHY-76-2(Vol.2)) 

HEAVY ION REACTIONS/NUCLEAR MODELS 

Phenomenological description of strongly damped collisions 
(Angular distributions and momenta), 2:8601 (ANL/PHY-76- 
2(Vol.1)) 

HEAVY ION REACTIONS/NUCLEAR REACTION KINETICS 

Deep inelastic collisions (Semiclassical equations of motion, 
unified picture deflection function, angular momentum, energy 
loss), 2:8600 (ANL/PHY-76-2( Vol.1)) 

Hydrodynamical aspects of heavy-ion collisions, 2:8605 
(ANL/PHY-76-2(Vol.1)) 

Vibrational instability: a possible test of nuclear hydrodynamics, 
2:8616 (ORO-4856-55) 

HEAVY ION REACTIONS/ONE-NUCLEON TRANSFER 

REACTIONS 

Polarization of single-particle states involved in heavy ion 
transfer reactions (Amplitudes, two-center shell model), 
2:8612 (ANL/PHY-76-2( Vol.2)) 

Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2( Vol.1)) 

HEAVY ION REACTIONS/PICKUP REACTIONS 

Regge poles in CCBA transfer amplitudes ('*O('*°Sn, '?*Sn)'*O), 
2:8483 (ANL/PHY-76-2( Vol.2)) 

HEAVY ION REACTIONS/QUASI-ELASTIC SCATTERING 

Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2( Vol.1)) 
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HEAVY ION REACTIONS/TRANSFER REACTIONS 
Heavy ion reactions and barrier top resonances (Coulomb- 
centrifugal barrier, amplitudes, strong absorption), 2:8608 
(ANL/PHY-76-2(Vol.2)) 
New recoil effect in nucleon transfer reactions between heavy 
ions, 2:8609 (ANL/PHY-76-2( Vol.2)) 
HEAVY ION REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2(Vol.1)) 
HEAVY IONS/CHANNELING 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
HEAVY IONS/COLLISIONS 
Recoil effects on the impact parameter dependence of x-ray 
production in heavy-ion collisions (<100 MeV), 2:8188 
(RLO-1388-298) 
HEAVY IONS/ENERGY LOSSES 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
Energy straggling of heavy ions (A approximately 100, E/A 
approximately | MeV/amu) in solids and gases, the limiting 
factor of the charged resolving power of energy-loss detectors, 
2:8637 
HEAVY IONS/ION SPECTROSCOPY 
Equilibrium excitation of heavy ions penetrating through solids, 
2:8206 
HEAVY IONS/ION-ATOM COLLISIONS 
Excitation and ionization states of ions penetrating solids, 2:8216 
HEAVY IONS/RANGE 
The velocity dependence of the stopping power of channeled 
iodine ions from 0.6 to 60 MeV, 2:8644 
HEAVY IONS/STOPPING POWER 
Excitation and ionization states of ions penetrating solids, 2:8216 
The velocity dependence of the stopping power of channeled 
iodine ions from 0.6 to 60 MeV, 2:8644 
HEAVY LEPTONS/LEPTONIC DECAY 
Concerning singly-charged dimuon events in neutrino 
experiments, 2:8405 
Effects of transverse beam polarization on anomalous p-e 
events, 2:8393 
Production of heavy leptons in colliding e*e~ beams followed by 
the decay Lyieldsu (e)+v+v/sub L/, 2:8407 
HEAVY LEPTONS/PAIR PRODUCTION 
Effects of transverse beam polarization on anomalous p-e 
events, 2:8393 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Concerning singly-charged dimuon events in neutrino 
experiments, 2:8405 
HEAVY NUCLEI 
See also ACTINIDE NUCLEI 
HEAVY NUCLEI/ENERGY-LEVEL TRANSITIONS 
P-violation studies in electro-magnetic transitions, 2:8586 
HEAVY NUCLEI/HEAVY ION REACTIONS 
Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2( Vol.1)) 
HEAVY NUCLEI/KRYPTON 84 REACTIONS 
Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2(Vol.1)) 
HEAVY NUCLEI/MASS 
Masses from inhomogeneous partial difference equations (Liquid 
drop model, mai arameter mass equation, tables), 2:8536 
HEAV NUCLEI/KENON 136 REACTIONS 
Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2(Vol.1)) 
HEAVY OILS/CHEMICAL ANALYSIS 
Separation and analyses of petroleum residues, 2:6601 
HEAVY OILS/SEPARATION PROCESSES 
Separation and analyses of petroleum residues, 2:6601 
HEAVY OILS/STRU RAL CHEMICAL ANALYSIS 
Chemical structure of heavy oils derived from coal 
hydrogenation (5 refs.; ZnCl, catalyst), 2:6503 
Structural characterization of coal oils by proton and carbon-13 
nuclear magnetic resonance (8 refs.), 2:6536 
HEAVY WATER/PRODUCTION 
Apparatus and method of producing heavy water involving 
catalytic-electrolytic exchange processes (Patent), 2:6722 
Production of heavy water by photodesorption, 2:6720 (BNL- 
21691) 
Study of the prospects for heavy water production via laser 
isotope separation. Quarterly progress report, April 1, 1976- 
June 30, 1076, 2:6721 (C Bs 8-1) 
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HEAVY WATER COOLANT 
See HEAVY WATER 

HEAVY WATER MODERATED WATER COOLED REACTOR 
See HWLWR TYPE REACTORS 

HELIOSTATS/DESIGN 

Central receiver solar thermal power system, phase |. Quarterly 
progress report for period ending June 30, 1976, 2:6769 
(SAN/1110-76/T2) 

Solar pilot plant, phase I. Quarterly report No. 2, January-March 
1976, 2:6768 (SAN/1109-76/2) 

HELIOSTATS/FABRICATION 

Central receiver solar thermal power system. Quarterly technical 
progress report, April 1, 1976-June 30, 1976, 2:6767 (SAN- 
1111-76-3) 

HELIOSTATS/PERFORMANCE TESTING 

Central receiver solar thermal power system. Quarterly technical 
progress report, April 1, 1976-June 30, 1976, 2:6767 (SAN- 
1111-76-3) 

HELIUM 
See also CRYOGENIC FLUIDS 
HELIUM/ATOM-ATOM COLLISIONS 

Kinetic study of energy transfer from He(n = 2, 3) to Ne, Ar, 

Kr, and Xe , 2:8318 
HELIUM/BREAKDOWN 

Corona discharge and electrical breakdown in helium at non- 
uniform field at temperatures 4.2°K to 10°K and at pressures | 
to 10 atm., 2:6947 (ERDA-76-91) 

HELIUM/COLLISIONS 

Charge exchange of low energy He ions and atoms scattered 
from a copper single crystal (3-10 keV He* and He), 2:8276 

Computer studies of the reflection of light ions from solids (10 
eV to 20 keV H, T and He atoms; Al, Cu, Nb and Au 
surfaces), 2:8254 

HELIUM/CORONA DISCHARGES 

Corona discharge and electrical breakdown in helium at non- 
uniform field at temperatures 4.2°K to 10°K and at pressures 
to 10 atm., 2:6947 (ERDA-76-91) 

HELIUM/ION-ATOM COLLISIONS 

'D autoionization series in helium (30 MeV O** ions), 2:8307 
(RLO-1388-285 ) 

Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 

Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February |, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 

HELIUM/NUCLEAR REACTION YIELD 

Fuels, materials, and control rod development programs. Semi- 
annual technical progress report, July-December 1975 
(LMFBR; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 

HELIUM/TURBULENT FLOW 

Optical methods of investigating static characteristics of 

turbulent flows, 2:6945 (ERDA-76-91) 
HELIUM 3/BINDING ENERGY 

Particle mixing and Coulomb energy differences in the A=3 

system, 2:8454 
HELIUM 3/COOLING 

Indirect cooling of *He to 1.3mK with PrNi;, 2:8345 

Indirect cooling of *He using the Pomeranchuk effect, 2:7818 

Nuclear refrigeration of liquid *He, 2:8346 

HELIUM 3/ELECTROMAGNETIC FORM FACTORS 

Can we learn anything about meson currents and the 2-N 
coupling from elastic e-*H and e-*He scattering in the electric 
channel, 2:8461 

HELIUM 3/INTERATOMIC FORCES 

Attractive well in the helium interaction as simplified by thermal 

diffusion experiments between 2 and 5K, 2:8351 
HELIUM 3/NUCLEON-NUCLEON POTENTIAL 

Particle mixing and Coulomb energy differences in the A=3 

system, 2:8454 
HELIUM 3/RAYLEIGH SCATTERING 

Intensity, correlation and statistics of Rayleigh scattered light 

near the gas-liquid critical point of *He, 2:8350 
HELIUM 3/REFRIGERATION 
Proposed nuclear refrigeration of *He using the hydrogen nuclei 
in finely dered insulators, 2:7793 
HELIUM 3/THERMAL DIFFUSION 
Measurement of *He flow velocities in *He/*He mixtures using 
ulsed NMR, 2:7714 
HELIUM 3 A/FLUID FLOW 
The new of liquid *He, 2:8341 
HELIUM 3 A/MAGNETIC FIELDS 

Experiments on orbital d ics in superfluid *He-A 

(Attenuation of 15 MHz zero sound), 2:8342 
HELIUM 3 A/MAGNETIC PROPERTIES 
The magnetic properties of superfluid “He, 2:8343 
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HELIUM 3 A/NUCLEAR MAGNETIC RESONANCE 
Intrinsic relaxation of longitudinal NMR in *He-A, 2:8336 
New NMR phenomena in thin slabs of superfluid *He, 2:8335 
New pulsed NMR effects in superfluid *He, 2:8337 
The new phases of liquid *He, 2:8341 

HELIUM 3 A/REVIE 
Helium three (Review of researh since 1958), 2:8344 

HELIUM 3 A/STABILITY 
The new phases of liquid *He, 2:8341 

HELIUM 3 A/VISCOSITY 
Torsion pendulum experiment in *He-A and B, 2:8340 

HELIUM 3 B/FLUID iw 
The new phases of liquid *He, 2:8341 

HELIUM 3 B/MAGNETIC PROPERTIES 
The magnetic “Ty of superfluid *He, 2:8343 

HELIUM 3 B/NUCLEAR MAGNETIC RESONANCE 
New NMR phenomena in thin slabs of superfluid *He, 2:8335 
The new phases of liquid *He, 2:8341 

HELIUM 3 B/REVIEWS 
Helium three (Review of researh since 1958), 2:8344 

HELIUM 3 B/VISCOSITY 
Torsion pendulum experiment in *He-A and B, 2:8340 

HELIUM 3 TARGET/ELECTRON REACTIONS 
Can we learn anything about meson currents and the 2-N 

coupling from elastic e-*H and e-*He scattering in the electric 
channel, 2:8461 

HELIUM 3 TARGET/MUON REACTIONS 
Radiative 4-capture on protons and *He, 2:8470 

HELIUM 3 TARGET/PHOTONUCLEAR REACTIONS 
Photonuclear studies in the few nucleon system, 2:8475 

HELIUM 3 TARGET/PROTON REACTIONS 
T violation in the nuclear interaction and its test in scattering of 

polarized nucleons, 2:8467 

HELIUM 4 

HELIUM I 
See also HELIUM II 

HELIUM 4/BOSE-EINSTEIN CONDENSATION 

Phase diagram for Bose-Einstein condensation. Application to 
excitons and He‘, 2:8349 

HELIUM 4/INTERATOMIC FORCES 

Attractive well in the helium interaction as simplified by thermal 
diffusion experiments between 2 and 5K, 2:8351 

HELIUM 4/THERMAL DIFFUSION 

Measurement of *He flow velocities in *He/*He mixtures using 
pulsed NMR, 2:7714 

HELIUM 4/VAPOR PRESSURE 
Vapor pressure of ‘He at the lambda-point, 2:7659 

HELIUM 4 TARGET/ALPHA REACTIONS 
Use of a + @ scattering to study the nucleon-nucleon 

interaction, 2:8471 
HELIUM 4 TARGET/ELECTRON REACTIONS 
Pion exchange currents in the two-nucleon system, 2:8466 
HELIUM 4 TARGET/PHOTONUCLEAR REACTIONS 
Photonuclear reactions at intermediate energies ((y,n) and (y,p) 
reactions), 2:8462 

Photonuclear studies in the few nucleon system, 2:8475 

The ‘He(y,p)T reaction and ground state baryonic resonance 
admixtures, 2:8473 

HELIUM 4 TARGET/PION REACTIONS 

Theory of pion-nucleus scattering lengths. II, 2:8455 (COO- 
2171-56) 
HELIUM COMPOUNDS/COLLISIONS 
ation of swift atomic clusters through solids, 2:8211 
HELI COOLED REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-I REACTOR 

HELIUM COOLED REACTORS/SNG PROCESSES 

Production of synthetic natural gas (SNG) from pit coal by a 
combined auto-allothermic steam gasification, 2:7182 

HELIUM DILUTION REFRIGERATORS/DESIGN 
Compact design for dilution refrigerators, 2:7817 
Compact dilution refrigerator, 2:7786 
Dilution refrigerator with circulation of both *He and ‘He, 

2:7820 
Double *He and ‘He circulating dilution refrigerator, 2:7792 

HELIUM DILUTION REFRIGERATORS/PERFORMANCE 
Coolin; er of dilution refrigerator, 2:7808 

HELIUM /TEMPERATURE CONTROL 
Temperature stabilization near T/sub A/ in liquid helium, 2:8338 

HELIUM II/CONFINEMENT 
Helium II flow through and vapor separation by porous plugs, 

2:8347 

HELIUM II/SECOND SOUND 
Attenuation of second sound in He Il under pressure, 2:8348 

HELIUM II/TEMPERATURE CONTROL 
Temperature stabilization near T/sub A/ in liquid helium, 2:8338 
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HELIUM IONS/BACKSCATTERING 

Channeling dips for outer-shell X-ray yields, 2:8196 

Channeling studies of radiation damage in sodium chloride 
crystals, 2:8253 

Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 

Measurement of the stopping cross sections for protons and ‘He 
ions in erbium and erbium oxide: A test of Bragg’s rule, 
2:8249 

Optical excitation during ion bombardment of copper under 
channeling conditions, 2:8314 

Study of the structure of axial and planar aligned backscattering 
spectra in vanadium, 2:8195 

HELIUM IONS/CHANNELING 

Damage production and arsenic displacement in silicon by 
proton and helium irradiation, 2:8244 

Dechanneling measurements of defect depth profiles and 
effective cross-channel distribution of misaligned atoms in ion- 
irradiated gold, 2:8261 

HELIUM IONS/COLLISIONS 

Bremsstrahlung induced by proton and helium-3 ion impact, 
2:8272 

Channeling dips for outer-shell X-ray yields, 2:8196 

Charge exchange of low energy He ions and atoms scattered 
from a copper single crystal (3-10 keV He* and He), 2:8276 

Correlation of predicted and measured GaAs and Ge X-ray 
yields as a function of crystal orientation, 2:8260 

Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 

Neutralisation behavior in scattering of low energy ions from 
solid surfaces, 2:8212 

Propagation of swift atomic clusters through solids, 2:8211 

Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T* and He*), 2:8263 

Secondary ion emission from polycrystalline molybdenum: 
energy and angular distributions, 2:8268 

Study of the structure of axial and planar aligned backscattering 
spectra in vanadium, 2:8195 

HELIUM IONS/ENERGY LOSSES 

Calculations of the moments of the range and damage 
distributions for low keV light ion bombardment of 
amorphous solids (100 cV to 20 keV), 2:8643 

Interaction of heavy ions with matter. Progress report and 
summary report (Summary of research activities at University 
of Virginia from June 1, 1975 to May 31, 1976), 2:8634 
(ORO-291 1-16) 

Measurement of the stopping cross sections for protons and ‘He 
ions in erbium and erbium oxide: A test of Bragg’s rule, 
2:8249 

Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 

HELIUM IONS/ION CHANNELING 

The combined effects of lattice vibrations and irradiation- 

produced defects on dechanneling, 2:8236 
HELIUM IONS/ION SCATTERING ANALYSIS 

Crystalline transparency and anisotropy effects on backscattered 

noble gas ions (2-10 keV), 2:8205 
HELIUM IONS/ION-ATOM COLLISIONS 

Optical excitation during ion bombardment of copper under 

channeling conditions, 2:8314 
HELIUM IONS/RANGE 

Calculations of the moments of the range and damage 
distributions for low keV light ion bombardment of 
amorphous solids (100 eV to 20 keV), 2:8643 

HELIUM IONS/RUTHERFORD SCATTERING 

Surface relaxation effects in (111) platinum measured by 

backscattering and channeling, 2:8217 
HELIUM IONS/SPUTTERING 

Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 

Sputtering of potassium chloride by H, He and Ar ions (70 to 
300 keV), 2:8207 

HELIUM IONS/STOPPING POWER 

Interaction of heavy ions with matter. Progress report and 
summary report (Summary of research activities at University 
of Virginia from June 1, 1975 to May 31, 1976), 2:8634 
(ORO-291 1-16) 

Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 

HELMHOLTZ INSTABILITY 

McKenzie’s paper, ‘Kelvin-Helmholtz problem in a Hall 
plasma’’ (note), 2:8795 

Study of a Kelvin-Helmholtz instability using an ion beam probe, 
2:8792 (COO-2229-13) 

HEMATOPOIESIS 
See BLOOD FORMATION 
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HEMOPHILUS 

See HAEMOPHILUS 
HEMOPOIESIS 

See BLOOD FORMATION 
HEPTANE/THERMODYNAMIC PROPERTIES 

Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through C,,; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 

HEREDITY 
See GENETICS 
HEXAGONAL LATTICES/GRAIN BOUNDARIES 

Coincidence site lattice (CSL) and grain boundary (DSC) 

dislocations for the hexagonal lattice, 2:7509 
HEXANE/THERMODYNAMIC PROPERTIES 

Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through C,,; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 

HEYSHAM-A REACTOR/IN-VESSEL HEAT EXCHANGERS 

Hartlepool and Heysham pod boilers, 2:7030 

HEYSHAM-B REACTOR/IN-VESSEL HEAT EXCHANGERS 
Hartlepool and Heysham pod boilers, 2:7030 
HIGH BTU GAS/PRODUCTION 

High-temperature methanation catalyst for SNG applications (4 

refs; 30 atm. press.; temp. to 750°C; Ni-base catalyst), 2:6483 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

1975 annual summary report (Abstracts of papers published 
during previous calendar year), 2:8353 (IS-3900) 

Annual report, | October 1975-31 August 1976 (Summaries of 
research activities at Purdue Univ.), 2:8354 (COO-1428-437) 

High Energy Accelerator and Colliding Beam User Group 
progress report, 1975-1976. PHAST technical report No. 76- 
128 (Summaries of research activities at the University of 
Maryland), 2:8356 (ORO-2504-244) 

Report of technical progress under the current ERDA contract, 
E(11-1)-2232B (Summaries of research activities at 
Rockefeller University), 2:8352 (COO-2232B-92) 

Research program in elementary particle theory. Progress report 
for the period ending August 31, 1976 (Summaries of 
research activities at Syracuse University), 2:8384 (COO- 
3533-76) 

Technical progress report of the Indiana University Spark 
Chamber Group, December 1, 1975-November 30, 1976 
(Summaries of research activities), 2:8355 (COO-2009-120) 

Theoretical particle physics. Progress report, December 1, 1975- 
November 30, 1976 (Summaries of research activities at 
Indiana University), 2:8419 (COO-2009-121) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-BETA PLASMA/KINETIC EQUATIONS 

Kinetic behavior of high beta plasmas (Diffuse high-beta 

pinches), 2:8768 (LA-UR-76-1881) 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 

Lower hybrid resonance. Its dependence on impurities and ion- 
Larmor radii in hot Tokamak plasmas, 2:8719 (EUR-CEA-FC- 
795) 

HIGH-PURITY GE DETECTORS/PERFORMANCE 

Intrinsic germanium detector used in borehole sonde for 

uranium exploration, 2:6632 (USGS-OFR-76-452) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 

See HTGR TYPE REACTORS 
HODOSCOPES/MULTIWIRE PROPORTIONAL CHAMBERS 

Adaptable-geometry, low-mass hodoscopes using cathode read- 
out proportional chambers, 2:7904 

HOLMIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
HOLMIUM/ANTIFERROMAGNETISM 

Observation of antiferromagnetic transitions by the 4* meson 

method, 2:7591 
HOLMIUM 165 TARGET/ARGON 40 REACTIONS 

First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2(Vol.2)) 

HOLMIUM 165 TARGET/KRYPTON 84 REACTIONS 

Energy dissipation and nucleon transfer in heavy-ion reactions, 

2:8561 


HOLMIUM 165 TARGET/PHOTONUCLEAR REACTIONS 
Width of giant resonance in the absorption for the cross section 
of y rays by nuclei in the region 150<A<200, 2:8560 
HOLMIUM 165 TARGET/XENON 136 REACTIONS 
Energy dissipation and nucleon transfer in heavy-ion reactions, 
2:8561 
HOMOGENEOUS PLASMA/PLASMA INSTABILITY 
Stability of a homogeneous plasma with an unsteady particle 
velocity distribution, 2:8799 
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HONEYCOMB STRUCTURES/HEAT TRANSFER 
Transparent glass honeycomb structures for energy loss control. 
Final report, 2:6798 (SAN/1084-75/1) 
HONEYCOMB STRUCTURES/PERFORMANCE 
Transparent glass honeycomb structures for energy loss control. 
Final report, 2:6798 (SAN/1084-75/1) 
HOT ATOM CHEMISTRY 
(Chemical reactions of atoms or ions of high kinetic energies 
(more than 1 ev) resulting from nuclear transformations.) 
See also RECOILS 
HOT ATOM CHEMISTRY/RESEARCH PROGRAMS 
Reactions of charged and neutral recoil particles following 
nuclear transformations. Progress report No. 10, 2:7736 
(ORO-3602-17) 
HOT CELLS/RADIATION ACCIDENTS 
Casto, W.R. (comp.), 2:7347 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/ALPHA DETECTION 
Thin-film detector system for laser-fusion studies, 2:8753 
HOT PLASMA/EMISSION SPECTRA 
Quantum mechanical calculations for the electron impact 
broadening and shift of some lines of neutral helium in a hot 
plasma, 2:8762 
HOT PLASMA/PROTON DETECTION 
Thin-film detector system for laser-fusion studies, 2:8753 
HOT SPRINGS/GEOCHEMISTRY 
Geologic setting and chemical characteristics of hot springs in 
central and western Alaska (Subsurface temperature of 100°C 
to 160°C), 2:6832 (USGS-OFR-73-188) 
HOT SPRINGS/GEOLOGY 
Geologic setting and chemical characteristics of hot springs in 
central and western Alaska (Subsurface temperature of 100°C 
to 160°C), 2:6832 (USGS-OFR-73-188) 
HOT SPRINGS/MATHEMATICAL MODELS 
Numerical modeling of liquid geothermal systems, 2:6816 
(USGS-OFR-75-613) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Dry hot rock research at LASL, 2:6836 (ERDA-76-11) 
HOT-DRY-ROCK SYSTEMS/MEETINGS 
Near-normal geothermal gradient workshop, March 10-11, 1975, 
2:6811 (ERDA-76-11) 
HOT-DRY-ROCK SYSTEMS/RESEARCH PROGRAMS 
Dry hot rock research at LASL, 2:6836 (ERDA-76-11) 
HOT-WATER SYSTEMS/MATHEMATICAL MODELS 
Numerical modeling of liquid geothermal systems, 2:6816 
(USGS-OFR-75-613) 
HOUSES/AIR CONDITIONING 
Evaluation of engine-driven heat-pump systems of small 
capacities, 2:7437 (CONF-750956-2) 
HOUSES/HEAT STORAGE 
Climate based solar house design: hot and humid Charleston, 
S.C., 2:6775 (CONF-760423-) 
HOUSES/SOLAR AIR CONDITIONING 
Design, construction, and testing of a residential solar heating 
and cooling system, 2:6783 (COO-2577-10) 
HOUSES/SOLAR SPACE HEATING 
Climate based solar house design: hot and humid Charleston, 
S.C., 2:6775 (CONF-760423-) 
Computer directed solar heating system with an advanced 
evacuated collector, 2:6772 (CONF-760423-) 
Design, construction, and testing of a residential solar heating 
and cooling system, 2:6783 (COO-2577-10) 
Solutions to problems of a ‘’retrofit’’ solar system, 2:6774 
(CONF-760423-) 
HOUSES/SPACE HEATING 
Evaluation of engine-driven heat-pump systems of small 
capacities, 2:7437 (CONF-750956-2) 
Heat exchanger for optimizing the room heating efficiency of a 
fireplace (Patent), 2:7438 
HOUSES/VENTILATION 
Climate based solar house design: hot and humid Charleston, 
S.C., 2:6775 (CONF-760423-) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-! REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-! REACTOR 
VRAIN REACTOR 
French participation in the development of high temperature 
reactors, 2:7026 
Gas cooled reactor assessment. Volume III. Final report, 
February 9, 1976-June 30, 1976, 2:7017 (TID-27154/3) 
High-temperature reactors for nuclear energy and raw material 
supplies, 2:7020 
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HTGR TYPE REACTORS/AFTER-HEAT REMOVAL 

Long-term shutdown technique for a high-temperature reactor 
(Patent), 2:7334 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Method for manufacturing kernels of metallic oxices and the 
thus obtained kernels (Patent), 2:6651 
HTGR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Helium-cooled nuclear reactor (Patent), 2:7022 
HTGR TYPE REACTORS/COST 
Gas cooled reactor assessment. Volume II. Final report, 
ge 9, 1976-June 30, 1976, 2:7016 (TID-27154/2) 
HTGR TYPE REACTORS/DESIGN 
Nuclear thermal power plant ( Patent), 2:7023 
HTGR TYPE REACTORS/ENVIRONMENTAL EFFECTS . 
Gas cooled reactor assessment. Volume II. Final report, 
February 9, 1976-June 30, 1976, 2:7016 (TID-27154/2) 
HTGR TYPE REACTORS/FUEL ASSEMBLIES 
Fuel element having variable orifice (Patent), 2:7033 
HTGR TYPE REACTORS/FUEL ELEMENTS 

Method of production of nuclear fuel rods containing plutonium, 
2:7025 

Process for the production of fuel combined articles for addition 
in block shaped high temperature fuel elements (Patent), 
2:6659 

HTGR TYPE REACTORS/GAS TURBINES 

Development of helium turbines associated with high 

temperature nuclear reactors for electric power plants, 2:7019 
HTGR TYPE REACTORS/LOSS OF FLOW 

Thermal response of core and central-cavity components of a 
high-temperature gas-cooled reactor in the absence of forced 
convection coolant flow (NATCON code), 2:7305 
(ORNL/TM-5354) 

HTGR TYPE REACTORS/PLANNING 

Gas cooled reactor assessment. Volume I. Final report, February 
9, 1976-June 30, 1976, 2:7015 (TID-27154/1) 

HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Methods for the prediction and achievement of a low circuit 
activity in an HTR, 2:7027 

HTGR TYPE REACTORS/RADIOACTIVE WASTES 

Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 

HTGR TYPE REACTORS/REACTOR ACCIDENTS 

Short-term behavior of pebble bed HTR’s as outlined by the 

example of the water ingress incident, 2:7362 
HTGR TYPE REACTORS/REACTOR COMPONENTS 

Gas cooled reactor assessment. Appendices to Volume III. Final 
report, February 9, 1976-June 30, 1976, 2:7018 (TID- 
27154/3( App.)) 

HTGR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Investigations of the operational and control behavior of an 
HTR-helium turbine plant of 1,000 MW. II, 2:7243 

HTGR TYPE REACTORS/REACTOR MATERIALS 

Application of Hastelloy X in gas-cooled reactor systems, 2:7518 
(ORNL/TM-5405) 

Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 

HTGR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Electricity generation by nuclear fission reactor and closed cycle 
gas turbines, with core automatically shut down by coolant 
flow failure and dropped out of plant for sealing if 
temperature is excessive (Patent), 2:7365 

HTGR TYPE REACTORS/REACTOR SAFETY 

Gas cooled reactor assessment. Volume II. Final report, 
February 9, 1976-June 30, 1976, 2:7016 (TID-27154/2) 

GCR Safety Program. Quarterly progress report for the period 
ending June 30, 1976, 2:7290 (GA-A-14023) 

Safety problems arising from process heat applications of high 
temperature gas cooled reactors, 2:7354 

HTGR TYPE REACTORS/REACTOR SHUTDOWN 

Long-term shutdown technique for a high-temperature reactor 

(Patent), 2:7334 
HUDSON RIVER/RADIATION MONITORING 

Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual gg nad ress report, | December 1975- 
30 November 1976, 2:8 (COO-2529-2) 

HUDSON RIVER/RADIONUCLIDE MIGRATION 

Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual eget ress report, | December 1975- 
30 November 1976, 2:8 (COO-2529-2) 

HUMAN CELLS 
See ANIMAL CELLS 
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HUMAN POPULATIONS/RADIATION HAZARDS 
Living with radiation. The problems of the nuclear age for the 
layman, 2:8076 (ERDA-76/89) 
HURRICANES/WATER WAVES 
Hindcasting the directional spectra of hurricane-generated 
waves, 2:8005 
HVAC SYSTEMS/ELECTRIC CABLES 
Waltz Mill facility tests underground cables and also 
demonstrates feasibility of 1100-kV overhead systems, 2:6937 
(ERDA-76-91) 
HVAC SYSTEMS/SUPERCONDUCTING CABLES 
BNL materials research for an ac superconducting power 
transmission cable, 2:6948 (ERDA-76-91 ) 
Brookhaven superconducting cable test facility, 2:6940 (BNL- 
21780) 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part |, 2:6943 (ERDA-76-91) 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part 2, 2:6944 (ERDA-76-91) 
Studies of helical conductor models for superconducting ac 
power transmission, 2:6941 (BNL-21784) 
HVDC SYSTEMS/SUPERCONDUCTING CABLES 
Progress in the LASL superconducting power transmission 
project, 2:6939 (ERDA-76-91) 
HWLWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Dynamics of fuel strings in axial flow, 2:7039 
HWLWR TYPE REACTORS/QUALITY ASSURANCE 
General philosophy of quality assurance related to SGHWR 
power stations, 2:7043 
Quality assurance in manufacture and installation, 2:7045 
Quality assurance in design, 2:7047 
SGHWR .- quality assurance documentation, 2:7046 
Supplier's evaluation - internal and external audits and 
surveillance, 2:7044 
HWLWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Quality assurance of control, instrumentation, and reactor safety 
equipment, 2:7242 
HYBRID REACTORS/COST 
Mirror hybrid reactor optimization studies, 2:8834 (UCRL- 
78614) 
HYDRATATION 
See HYDRATION 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRATION/BIOLOGICAL EFFECTS 
Effects of hydration and physical therapy on tracheal transport 
velocity (/sup 99m/Tc-labeled microspheres), 2:8051 (UCLA- 
12-1090) 
HYDROCARBONS 
See also ADAMANTANE 
ALKANES 
ALKENES 
BENZOPYRENE 
DECANE 
PHENANTHRENE 
HY DROCARBONS/CONVERSION 
Hydrocarbon conversion with ZSM-12 (Patent), 2:6594 
HY DROCARBONS/CRACKING 
Hydrocarbon conversion with ZSM-12 (Patent), 2:6594 
HY DROCARBONS/EMISSION 
Fuel-specific environmental emission coefficients for industrial 
processes, 2:7985 (BNL-50511) 
HY DROCARBONS/GASIFICATION 
Process for gasification of heavy hydrocarbons (Patent; contact 
steam decomposition reaction; 700 to 1000°C), 2:6592 
HYDROCARBONS/SEPARATION PROCESSES 
Process for separating water and liquid hydrocarbons from a 
fluid flow medium (Patent), 2:7698 


HYDROCARBONS/STANDARDS 


Final evaporative emission regulations for light duty vehicles and 
trucks, 2:7987 
HYDROGEN/ADSORPTION 
H, and D, adsorbed on graphite studied by neutron scattering, 
2:7657 
HYDROGEN/ATOMIC BEAMS 
Documentation of the operation of an arc-heated hydrogen atom 
source, 2:8187 (COO-2326-11) 
HYDROGEN/BINDING ENERGY 
Ground state energy of solid molecular peer at high 
ressures (Pressure dependence), 2:8284 
HYDROGEN/COLLISIONS 
Computer studies of the reflection of light ions from solids (10 
eV to 20 keV H, T and He atoms; Al, Cu, Nb and Au 
surfaces), 2:8254 
HYDROGEN/CRYSTAL-PHASE TRANSFORMATIONS 
Neutron scattering on mixed phonon-libron modes in solid Hg, 
2:8285 
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HYDROGEN/GROUND STATES 

Ground state energy of solid molecular hydrogen at high 

pressures (Pressure dependence), 2:8284 
HYDROGEN/ION-MOLECULE COLLISIONS 

Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 

Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for — February |, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 

Reaction of C*(‘P) with molecular hydrogen (0.5 to 9 eV, 
mechanisms, yield, levels), 2:8305 (COO-3283-20) 

HYDROGEN/NEUTRON REACTIONS 
Incoherent quasi-elastic neutron scattering from solid H,, 2:8654 
HYDROGEN/PHONONS 

Equation of state and pressure dependence of optical phonon 
frequencies for solidified o-D, and p-H, in the self-consistent 
phonon approximation, 2:8661 

HY DROGEN/PURIFICATION 

Hydrogen concentration control utilizing a hydrogen permeable 
membrane (Patent; from reactor coolant), 2:6743 

Hydrogen purifier, 2:6742 

HYDROGEN/REMOVAL 

Hydrogen concentration control utilizing a hydrogen permeable 

membrane (Patent; from reactor coolant), 2:6743 
HY DROGEN/SORPTION 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

HYDROGEN/SPIN-LATTICE RELAXATION 
Relaxation of ortho H, molecules in solid para Hz, 2:8660 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 

Electromagnetic processes and parity violations in the few- 
nucleon systems, 2:8463 

Experimental attempts to study parity violation in the two- 
nucleon system, 2:8476 

Models for the weak parity violating vector meson exchange 
om and the circular polarization in n+pyieldsd+y,, 

78465 


Parity nonconservation in n=pyieldsd+y and in '°F(1/2-(pol);110 
keV )yields'®F( 1/2*;gs)+y. Evidence for an enhanced AT=2, 
AS=0 weak interaction, 2:8464 

Strong interaction dependence of y-ray circular polarisation in 
thermal neutron-proton photocapture, 2:8459 

The effect of neutral currents in n-p capture, 2:8460 

HYDROGEN 1! TARGET/PION PLUS REACTIONS 

Radiative pion nucleon scattering (Chew-Low model), 2:8456 

HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN DEUTERIDE/COLLISIONS 
Propagation of swift atomic clusters through solids, 2:8211 
HYDROGEN DEUTERIDE/ION-MOLECULE COLLISIONS 

Dynamics of the reaction of the N* ion with hydrogen isotopes 

and helium, 2:8306 (LBL-5120) 
HYDROGEN FUELS/MATERIALS HANDLING 

Method and apparatus for transfer of liquefied gas (Patent; 

hydrogen, LPG, or LNG), 2:6744 
HYDROGEN FUELS/USES 

Survey of hydrogen production and utilization methods. Volume 
1. Executive summary. Final report, 2:6738 (N-76-15590) 

Survey of hydrogen production and utilization methods. Volume 
2. Discussion. Final report, 2:6739 (N-76-15591) 

Survey of hydrogen production and utilization methods. Volume 
3. Appendixes. Final report, 2:6740 (N-76-15592) 

HYDROGEN IONS 
See also HYDROGEN IONS | PLUS 
HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 
HYDROGEN IONS/COLLISIONS 

Energy distributions and charge state fractions of hydrogen 
backscattered from a gold surface, 2:8219 

Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T+ and He*), 2:8263 

Z, scaling for impact-parameter dependence of inner-shell 
ionization by heavy ions (2 MeV to 16 MeV), 2:8198 

HYDROGEN IONS/E ERGY LOSSES 

Interaction of heavy ions with matter. Progress report and 
summary report (Summary of research activities at University 
of Virginia from June 1, 1975 to May 31, 1976), 2:8634 
(ORO-291 1-16) 

Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
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HYDROGEN IONS/STOPPING POWER 
Interaction of heavy ions with matter. Progress report and 
summary report (Summary of research activities at University 
of Virginia from June 1, 1975 to May 31, 1976), 2:8634 
(ORO-291 1-16) 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
HYDROGEN IONS 1 PLUS/BACKSCATTERING 
Channeling dips for outer-shell X-ray yields, 2:8196 
Damage production and arsenic displacement in silicon by 
proton and helium irradiation, 2:8244 
Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 
Measurement of the stopping cross sections for protons and ‘He 
ions in erbium and erbium oxide: A test of Bragg’s rule, 
2:8249 
The combined effects of lattice vibrations and irradiation- 
produced defects on dechanneling, 2:8236 
HYDROGEN IONS 1 PLUS/CHANNELING 
Damage production and arsenic displacement in silicon by 
proton and helium irradiation, 2:8244 
Temperature dependence of planar channeling in transmission 
experiments, 2:8213 
HYDROGEN IONS 1 PLUS/COLLISIONS 
Bremsstrahlung induced by proton and helium-3 ion impact, 
2:8272 
Channeling dips for outer-shell X-ray yields, 2:8196 
Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 
Formation of excited H by impact of 5-30-keV H, *, H, *, and 
H, * ions on metal surfaces, 2:8283 
Propagation of swift atomic clusters through solids, 2:8211 
Scattering energy loss and x-ray production of protons of 150- 
275 keV at grazing incidence on a tungsten crystal, 2:8230 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
HYDROGEN IONS | PLUS/ENERGY LOSSES 
Energy loss of channeled protons in Al single crystal (1365 keV 
and 1726 keV), 2:8647 
Energy loss of atomic and molecular ion beams in thin foils (0.3 
to 0 MeV H*), 2:8649 
Measurement of the stopping cross sections for protons and ‘He 
ions in erbium and erbium oxide: A test of Bragg’s rule, 
2:8249 
HYDROGEN IONS | PLUS/ION CHANNELING. 
The combined effects of lattice vibrations and irradiation- 
produced defects on dechanneling, 2:8236 
HYDROGEN IONS 1 PLUS/ION COLLISIONS 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
HYDROGEN IONS | PLUS/SPUTTERING 
Sputtering of potassium chloride by H, He and Ar ions (70 to 
300 keV), 2:8207 
HYDROGEN IONS 2 PLUS/COLLISIONS 
Formation of excited H by impact of 5-30-keV H, *, H, *, and 
H, * ions on metal surfaces, 2:8283 
HYDROGEN IONS 2 PLUS/MULTIPLE SCATTERING 
The dependence of H,* molecular-ion yields on the proton 
neutral fraction, 2:8223 
HYDROGEN IONS 3 PLUS/COLLISIONS 
Formation of excited H by impact of 5-30-keV H, *, H, *, and 
H, * ions on metal surfaces, 2:8283 
HYDROGEN IONS 3 PLUS/MULTIPLE SCATTERING 
The dependence of H,* molecular-ion yields on the proton 
neutral fraction, 2:8223 
HYDROGEN METERS/DESIGN 
Diffusion-type hydrogen meter (Patent; liquid sodium or gaseous 
environments), 2:7934 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
Production of hydrogen via catalytic decomposition of aqueous 
alkali formates (3-step process), 2:6741 
HYDROGEN PRODUCTION/REVIEWS 
Survey of hydrogen production and utilization methods. Volume 
1. Executive summary. Final report, 2:6738 (N-76-15590) 
Survey of hydrogen production and utilization methods. Volume 
2. Discussion. Final report, 2:6739 (N-76-15591) 
Survey of hydrogen production and utilization methods. Volume 
3. Appendixes. Final report, 2:6740 (N-76-15592) 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Coal gasification. Quarterly report, October-December 1975, 
2:6468 (ERDA-76-30-4) 
HYDROGEN STORAGE 
See also CRYOGENICS 
TANKS 
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erg: | of hydrogen production and utilization methods. Volume 
nosiniive summary. Final report, 2:6738 (N-76-15590) 
Survey of hydrogen production and utilization methods. Volume 
2. Discussion. Final report, 2:6739 (N-76-15591) 
—2 of hydrogen production and utilization methods. Volume 
——— Final report, 2:6740 (N-76-15592) 
HYDRO NN SULFIDES/CHEMICAL REACTIONS 
High pressure TGA studies on the cyclic use of half-calcined 
dolomite to remove hydrogen sulfide (7 refs.), 2:6459 
Reaction of H,S with half-calcined dolomite in a cgineenite 
process (5 refs.), 2:6458 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Coal gasification: a materials review, 2:6478 (SAND-76-8238) 
HYDROGEN SULFIDES/HOT ATOM CHEMISTRY 
lon-molecule reactions in recoil tritium chemistry, 2:7737 
HYDROGEN SULFIDES/REMOVAL 
High pressure TGA studies on the cyclic use of half-calcined 
dolomite to remove hydrogen sulfide (7 refs.), 2:6459 
Permselective membranes for the removal of H,S from coal gas 
(9 refs.), 2:6456 
Purification processes for coal gasification, 2:6467 (CONF- 
760402-8) 
Reaction of H,S with half-calcined dolomite in a regenerable 
process (5 refs.), 2:6458 
HYDROGEN SULFIDES/SORPTION 
Hot gas cleanup process for removing H,S from low-Btu gases 
using iron oxide absorbents (11 refs.), 2:6457 
HYDROLASES/EXCRETION 
Human urinary N-acetyl-8-glucosaminidase: biochemical 
characterization and use in renal toxicology, 2:8055 (UR- 
3490-885) 
HYDROLASES/SEPARATION PROCESSES 
Separation and characterization of potato lipid acylhydrolases, 
2:8034 
HYDROLOGY/FLOW MODELS 
Using an accurate hydrographic model of Puget Sound as a tool 
to help further public understanding of environmental 
evaluation. Progress report, June 26, 1975-April 30, 1975, 
2:8020 (RLO-2296-1) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYPERONS 
See also LAMBDA PARTICLES 
HYPERONS/DECAY 
Parity-violating nucleon-pion interaction and simultaneous fits to 
nonleptonic hyperon decays, 2:8577 
HYPERTHYROIDISM 
Study of the physiological function and histological changes of 
thyroids irradiated with radioactive iodine. Progress report, 
October 1, 1975-September 30, 1976 ('"'l, x radiation), 
2:8109 (TID-27160) 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOXIA 
See ANOXIA 


IDAHO CHEMICAL PROCESSING PLANT/SAFETY 

Final safety analysis report for unirradiated fuels storage facility, 
2:6660 (ICP-1037) 

IDAHO NATIONAL ENGINEERING LABORATORY/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)( Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)( Vol.2)) 

IMAGE CONVERTERS/PERFORMANCE TESTING 

Comparison of image-converter tubes for ultrahigh-speed streak 
cameras, 2:7930 (UCRL-77741) 

IMAGE CONVERTERS/SPATIAL RESOLUTION 
Quadrant anode image sensor, 2:7936 

IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Mechanisms of radiation carcinogenesis, 2:8097 
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IMMUNOGLOBULINS 
Radiopharmaceuticals for diagnosis and treatment. Progress 
een August 1, 1976-July 31, 1977 ('*1, "I, Se, “C, *P), 
050 ( 2031-4) 
IMPACT TESTS/DATA TRANSMISSION 
Transmission of high frequency data from rocket sleds through 
screen boxes, 2:7756 (SAND-76-0067 ) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Fast response temperature sensor for use in liquid sodium 
(LMFBR), 2:7109 
IN CORE INSTRUMENTS/SELF-POWERED NEUTRON 
DETECTORS 
Self powered neutron detectors, 2:7232 (CEA-CONF-3327) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/POLARIZATION 
Polarization in inclusive reactions, 2:8450 
INCOLOY 800/CREEP 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
INCOLOY 800/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
INCONEL 617/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
INCONEL 718/WELDING 
Self-welding of Inconel 718 in high-temperature liquid sodium, 
2:7592 (HEDL-ARD-FMA-MGC-72-18) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIUM/CRITICAL CURRENT 
Critical currents of superconducting thin indium films and 
effects of macroscopic inhomogeneities, 2:7598 
INDIUM/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
INDIUM/LATTICE VIBRATIONS 
Pseudopotential calculations of the lattice dynamics of indium to 
second and third order, 2:7568 
INDIUM/PHYSICAL RADIATION EFFECTS 
Critical currents of superconducting thin indium films and 
effects of macroscopic inhomogeneities, 2:7598 
INDIUM/ULTRASONIC WAVES 
Phonon spectroscopy on the excitation spectrum arising from S- 
N boundaries in the intermediate state, 2:7553 
INDIUM ALLOYS 
See also INDIUM BASE ALLOYS 
INDIUM ALLOYS/SPECIFIC HEAT 
Specific heat and tunneling measurements on amorphous indium 
films, 2:7540 
INDIUM ALLOYS/TUNNEL EFFECT 
Specific heat and tunneling measurements on amorphous indium 
films, 2:7540 
INDIUM BASE ALLOYS/PHASE TRANSFORMATIONS 
Behaviour of a new phase transition within superconductivity, 
2:7551 
INDIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Intercomparison of temperature scales using low transition- 
temperature superconductors, 2:7581 
Resistive measurements of the electron-phonon interaction in 
dilute indium-tin alloys, 2:7541 
INDUSTRIAL PLANTS 
See also FEED MATERIALS PLANTS 
INDUSTRIAL PLANTS/ENERGY BALANCE 
Method and an installation for improving the energy balance of 
installations for processing chemical process streams and 
cially petroleum refineries (Patent), 2:7441 
INDU IAL PLANTS/ENERGY CONSERVATION 
Energy conservation in the meat processing industry. Progress 
= June 1, 1976-September 30, 1976, 2:7440 (ORO- 
5097-1) 
INDUSTRIAL PLANTS/SOLAR AIR CONDITIONING 
Applications of solar energy: solar powered industrial building, 
2:6776 (CONF-760423-) 
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INDUSTRIAL PLANTS/SOLAR SPACE HEATING 
Applications of solar energy: solar powered industrial building, 
2:6776 (CONF604233) 
INDUSTRIAL RADIOGRAPHY 
See also X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/SEALED SOURCES 
Guide for the preparation of applications for use of sealed 
sources and devices for the performance of industrial 
radiography, 2:6726 (REG/G-10.6(9-76)) 
INFORMATION/INTERACTIVE DISPLAY DEVICES 
Interactive matrix displays and management information 
reporting: a feasibility assessment, 2:8892 (LBL-5310) 
INFORMATION CENTERS/RESEARCH PROGRAMS 
Applied nuclear data research and development. Progress report, 
January 1-March 31, 1976 (Activities of LASL Nuclear Data 
Group), 2:8488 (LA-6472-PR) 
INFORMATION RETRIEVAL/DOCUMENTATION 
Experiment in computer-assisted duplicate checking, 2:8890 
(CONF-76101 1-2) 
INFORMATION SYSTEMS/DOCUMENTATION 
Computerized scheme for duplicate checking of bibliographic 
data bases, 2:8894 (ORNL/CSD-S) 
Experiment in computer-assisted duplicate checking, 2:8890 
(CONF-761011-2) 
INFORMATION SYSTEMS/FEASIBILITY STUDIES 
Feasibility study of networks. Progress report, July 15, 1975-July 
14, 1976, 2:8891 (COO-2487-3) 
INFORMATION SYSTEMS/ORNL 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
INHOMOGENEOUS PLASMA/NONLINEAR PROBLEMS 
Nonlinear wave processes in an inhomogeneous plasma, 2:8809 
INJURIES/BIOLOGICAL INDICATORS 
Flow-system analysis of exfoliated pulmonary cells: results of 
initial characterization studies in hamsters, 2:8039 (LA-UR- 
76-2/32) 
INLAND WATERWAYS/NUCLEAR EXCAVATION 
Effect of ground motion from nuclear excavation: interim canal 
studies, 2:7963 (UCID-17285) 
INORGANIC COMPOUNDS/CENTRIFUGATION 
Reformation of inorganic particulates suspended in coal-derived 
liquids and improved separation, 2:6520 
INSECTICIDES 
See also DDT 
INSECTICIDES/CRYSTAL STRUCTURE 
Crystal and molecular structure of organophosphorus 
insecticides. IV. Bromophos, 2:8031 
INSECTICIDES/MOLECULAR STRUCTURE 
Crystal and molecular structure of organophosphorus 
insecticides. [V. Bromophos, 2:8031 
INSECTS/BEHAVIOR 
Influence of high-tension line on honeybee colonies (Apis 
mellifica L.), 2:8123 (BNWL-tr-200) 
IN-SITU COMBUSTION/COMBUSTION KINETICS 
Kinetics of underground combustion. Final report, 2:6583 
(BERC-0017-2) 
IN-SITU GASIFICATION/MEASURING INSTRUMENTS 
Status of instrumentation and process control techniques for in 
situ coal gasification, 2:6477 (SAND-76-0383) 
IN-SITU GASIFICATION/MEASURING METHODS 
Status of instrumentation and process control techniques for in 
situ coal gasification, 2:6477 (SAND-76-0383) 
IN-SITU GASIFICATION/PROCESS CONTROL 
Status of instrumentation and process control techniques for in 
situ coal gasification, 2:6477 (SAND-76-0383) 
IN-SITU GASIFICATION/PYROLYSIS 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
INSPECTION 
Technical objectives of inspection, 2:6712 (BNWL-SA-5731) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULIN/DICHROISM 
Near-ultraviolet tyrosyl circular dichroism of pig insulin 
monomers, dimers, and hexamers. Dipole-dipole coupling 
calculations in the monopole approximation, 2:8060 
INTEGRATED CIRCUITS/FABRICATION 
Face-up bonding of beam lead devices, 2:7860 (BDX-613- 
1462(Rev.)) 
INTERACTIVE DISPLAY DEVICES/COMPUTER CODES 
VT: PDP-11 DOS compatible driver for Tektronix 4010 
Graphics Display Terminal, 2:8871 (COO-1112-342) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
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INTERFEROMETERS/PERFORMANCE 

Plasma-scanned Michelson interferometry, 2:8755 

Submillimeter interferometers for plasma diagnostics, 2:8751 
(ERDA-tr-173) 

INTERMEDIATE MASS NUCLEI/CARBON 12 REACTIONS 

Systematics in the reactions induced by C and N ions in the 100 
MeV region (100 MeV), 2:8520 (ANL/PHY-76-2( Vol.1)) 

INTERMEDIATE MASS NUCLEI/HEAVY ION REACTIONS 

Classical microscopic calculations of high energy collisions of 
nuclei (120 and 300 MeV/nucleon, classical nonrelativistic 
calculations), 2:8522 (ANL/PHY-76-2( Vol.2)) 

Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2(Vol.1)) 

Microscopic and macroscopic systematics of direct-reaction data 
(Multi-step processes), 2:83519 (ANL/PHY-76-2( Vol.1)) 
INTERMEDIATE MASS NUCLEI/KRYPTON 84 REACTIONS 

Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2( Vol.1 )) 

INTERMEDIATE MASS NUCLEI/MASS 

Masses from inhomogeneous partial difference equations (Liquid 

drop model, many-parameter mass equation, tables), 2:8536 
INTERMEDIATE MASS NUCLEI/NITROGEN 14 REACTIONS 

Systematics in the reactions induced by C and N ions in the 100 

MeV region (100 MeV), 2:8520 (ANL/PHY-76-2( Vol.1)) 
INTERMEDIATE MASS NUCLEI/XENON 136 REACTIONS 

Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2( Vol.1 )) 

INTERNAL COMBUSTION ENGINES/CATALYTIC 

CONVERTERS 

Catalyst for contact reduction of NO/sub x/ in engine exhaust 
gases and method of producing same (Patent), 2:7463 

Catalytic converter having plural reaction stages with 
temperature-comparing means therein (Patent), 2:7459 

Method and apparatus for treating exhaust gases (Patent), 
2:7464 

Method of making a catalytic reactor for automobile (Patent), 
2:7460 

INTERNAL COMBUSTION ENGINES/DESIGN 
LPG burning internal combustion engine, especially Otto engine 
(Patent), 2:7454 
INTERNAL COMBUSTION ENGINES/EFFICIENCY 
Motor vehicle economy measuring instrument (Patent), 2:7450 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Methods for producing oxygen-sensing element, particularly for 
use with internal combustion engine exhaust emission analysis 
(Patent), 2:7457 

INTERNAL COMBUSTION ENGINES/EXHAUST 

RECIRCULATION SYSTEMS 

Arrangement for controlling the recirculation of exhaust gas in 
internal combustion engines (Patent), 2:7465 

INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Engine air-fuel ratio control means (Patent), 2:7451 
Fuel regulator (Patent), 2:7452 
INTERNAL COMBUSTION ENGINES/POLLUTION CONTROL 

EQUIPMENT 

Method for reducing noxious gas content of automobile exhaust 
(Defensive publication: U.S. Patent and Trademark Office), 
2:7458 

INTERNAL COMBUSTION ENGINES/POLLUTION 

REGULATIONS 

Technical amendments, 2:7986 

INTERNAL COMBUSTION ENGINES/STANDARDS 

Final evaporative emission regulations for light duty vehicles and 

trucks, 2:7987 
INTERNAL CONVERSION/ELECTRON SPECTROSCOPY 

Secondary atomic effects accompanying nuclear transitions, 

2:8289 
INTERNAL CONVERSION/REVIEWS 

Secondary atomic effects accompanying nuclear transitions, 

2:8289 
INTERNAL CONVERSION/X-RAY SPECTRA 

lonization through nuclear electron capture and internal 

conversion, 2:8288 
INTERPLANETARY MAGNETIC FIELDS/ORIENTATION 

Circular polarization of the zodiacal light and the structure of 

the interplanetary magnetic field, 2:8176 
INTERPLANETARY MAGNETIC FIELDS/VARIATIONS 
Large-scale properties of the interplanetary magnetic field, 
2:8178 
INTERSTELLAR GRAINS/CHEMICAL COMPOSITION 
Composition of interstellar dust, 2:8163 
INTERSTELLAR GRAINS/COSMOLOGY 
Role of dust in cosmogony, 2:8160 
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INTERSTELLAR GRAINS/INFRARED SPECTRA 
Circumstellar dust, 2:8162 
INTERSTELLAR GRAINS/ION IMPLANTATION 
lon implantation effects in space, 2:8169 
INTERSTELLAR GRAINS/MASS 
Dust in the solar system, 2:8167 
Effects of particle shape on volume and mass estimates of 
interstellar grains, 2:8165 
INTERSTELLAR GRAINS/MEETINGS 
Dusty Universe. Proceedings honoring Fred Lawrence Whipple 
on his retirement as director of the Smithsonian Astrophysical 
Observatory, October 17-19, 1973, 2:8159 
INTERSTELLAR GRAINS/PARTICLE SIZE 
Circumstellar dust, 2:8162 
Dust in the solar system, 2:8167 
INTERSTELLAR GRAINS/ROTATION 
Interstellar grains as pinwheels, 2:8166 
INTERSTELLAR GRAINS/SHAPE 
Effects of — shape on volume and mass estimates of 
interstellar grains, 2:8165 
INTERSTELLAR GRAINS/VAPOR CONDENSATION 
Composition of interstellar dust, 2:8163 
INTERSTELLAR SPACE/COSMIC DUST 
Interaction of gas and dust in the interstellar medium, 2:8164 
INTERSTELLAR SPACE/COSMIC GASES 
Interaction of gas and dust in the interstellar medium, 2:8164 
INTERSTELLAR SPACE/RADIOWAVE RADIATION 
Radio emission of the interstellar medium at I=31degree.2 and 
3ldegree.9, 2:8129 
INTESTINES/BIOLOGICAL RADIATION EFFECTS 
RBE for fast neutrons: the link between animal experiments and 
clinical practice, 2:8091 
IODINE/DEPOSITION 
Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 
IODINE/RADIOECOLOGICAL CONCENTRATION 
Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 
IODINE 123/BETA-PLUS DECAY 
Levels of '*Te and '*Te and the decay of 13.3-h '*I and 2.7-yr 
'5Sb, 2:8547 
IODINE 123/ISOTOPIC EXCHANGE 
Labeling pharmaceuticals with radioactive isotopes. Technical 
progress report, December |, 1975-November 30, 1976, 
2:7738 (COO-2361-4) 
IODINE 125/TISSUE DISTRIBUTION 
Radiopharmaceuticals for diagnosis and treatment. Progress 
report, August 1, 1976-July 31, 1977 ('*41, '""I, Se, “C, *P), 
2:8050 (COO-2031-4) 
IODINE 129/RADIATION DOSES 
Radiological significance of some long-lived nuclides discharged 
to the environment from the nuclear power industry, 2:7255 
IODINE 131/ISOTOPIC EXCHANGE 
Labeling pharmaceuticals with radioactive isotopes. Technical 
progress report, December |, 1975-November 30, 1976, 
2:7738 (COO-2361-4) 
IODINE 131/RADIATION MONITORING 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
IODINE 131/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
IODINE 131/TISSUE DISTRIBUTION 
Radiopharmaceuticals for diagnosis and treatment. Progress 
report, August 1, 1976-July 31, 1977 ('*1, "I, Ra eet 
2:8050 (COO-2031-4) 
IODINE IONS/COLLISIONS 
Recoil effects on the impact parameter dependence of x-ray 
production in heavy-ion collisions (<100 MeV), 2:8188 
(RLO-1388-298) 
ION ACOUSTIC WAVES/NONLINEAR PROBLEMS 
Nonlinear wavenumber shift of an ion acoustic wave, 2:8827 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Propagation of fast ion-acoustic waves in multi-dimensions, 


ION BEAMS 
See also ALPHA BEAMS 
ARGON 40 BEAMS 
CARBON 12 BEAMS 
DEUTERON BEAMS 
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NEON 20 BEAMS 
NITROGEN 14 BEAMS 
OXYGEN 16 BEAMS 
SILICON 28 BEAMS 
SULFUR 32 BEAMS 
ION BEAMS/BACKSCATTERING 
Theoretical considerations underlying the measurement of 
surface relaxation by ion scattering, 2:8239 
ION BEAMS/BEAM DYNAMICS 
New field equations (Maxwell equations, relativistic range, scalar 
conductivity, gas-plasma medium), 2:8190 (UCID-17286) 
ION BEAMS/BEAM NEUTRALIZATION 
Method for achieving complete neutralization of a high-energy 
charged particle beam, 2:8857 (UCRL-75605) 
ION BEAMS/CHANNELING 
Some new effects seen in the passage of swift ion clusters 
through solids, 2:8225 
ION BEAMS/ION CHANNELING 
Penetration of swift ion clusters through solids, 2:8210 
ION BEAMS/MULTIPLE SCATTERING 
Lateral distributions of multiply scattered ions: sensitivity to 
atomic interaction, Z,-oscillations, molecular effects, double- 
differential distributions, and implications for surface 
scattering, 2:8197 
ION BEAMS/SPUTTERING 
Sputtering and dynamic interstitial motion in alkali halides, 
78238 


ION BLOCKING 
See ION CHANNELING 
ION CHANNELING/ANGULAR DISTRIBUTION 
Some new effects seen in the passage of swift ion clusters 
through solids, 2:8225 
ION CHANNELING/CLUSTER BEAMS 
Penetration of swift ion clusters through solids, 2:8210 
ION CHANNELING/ENERGY LOSSES 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
ION CHANNELING/FOKKER-PLANCK EQUATION 
Dechanneling theory with the Fokker-Planck equation and a 
modified diffusion coefficient, 2:8255 
ION CHANNELING/LATTICE VIBRATIONS 
Effect of thermal vibration and nuclear recoil on minimum yield 
in channeling phenomena, 2:8666 
ION CHANNELING/MULTIPLE SCATTERING 
Dechanneling measurements of defect depth profiles and 
effective cross-channel distribution of misaligned atoms in ion- 
irradiated gold, 2:8261 
ION CHANNELING/RANGE 
Dechanneling theory with the Fokker-Planck equation and a 
modified diffusion coefficient, 2:8255 
ION CHANNELING/RECOILS 
Effect of thermal vibration and nuclear recoil on minimum yield 
in channeling phenomena, 2:8666 
ION CHANNELING/SIMULATION 
Planar dechanneling studies in diamond type lattices, 2:8252 
ION CHANNELING/STOPPING POWER 
The tunneling theory of the electronic stopping power of the 
planar channeling of ions in the range of some ten kilo- 
electronvolts, 2:8231 
ION CHANNELING/TEMPERATURE DEPENDENCE 
Temperature dependence of planar channeling in transmission 
experiments, 2:8213 
ION CHANNELING/X-RAY SPECTRA 
Excitation and ionization states of ions penetrating solids, 2:8216 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/AUGER EFFECT 
Electron emission from solid targets bombarded by noble gas 
ions (10-100keV): energetic and spatial distributions (50-80 
keV), 2:8203 
Neutralisation behavior in scattering of low energy ions from 
solid surfaces, 2:8212 
ION COLLISIONS/BACKSCATTERING 
Backscattering of neutralized noble gas ions from polycrystalline 
surfaces at bombarding energies below | keV, 2:8226 
Correlation of predicted and measured GaAs and Ge X-ray 
yields as a function of crystal orientation, 2:8260 
— distributions and charge state fractions of hydrogen 
backscattered from a gold surface, 2:8219 
Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T* and He*), 2:8263 
Surface structure analysis by means of Rutherford scattering: 
methods to study surface relaxation, 2:8274 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
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ION COLLISIONS/ELASTIC SCATTERING 
Low energy ion scattering: elastic and inelastic effects, 2:8232 
ION COLLISIONS/EL ON EMISSION 
Energy spectra of secondary electrons emitted from metal 
pe on under bombardment with high energy noble gas ions, 


ION “COLLISIONS/EMISSION SPECTRA 
Continuum optical radiation produced by low-energy heavy 
particle bombardment of metal targets, 2:8277 
On the continuous spectrum emitted by particles ejected from 
the surface of solid targets by an ion beam, 2:8242 
On the spectrum emitted by excited particles ejected from the 
surface of a calcium tar; gy bya — of Ar* ions, 2:8243 
ION COLLISIONS/ENERG 
ae loss and x-ray ) Am of protons of 150- 
275 keV at grazing incidence on a tungsten crystal, 2:8230 
ION COLLISIONS/IMPACT PARAMETER 
Measurements of impact-parameter dependent cross sections of 
continuum X-rays, 2:8267 
Z, scaling for impact-parameter dependence of inner-shell 
ionization by heavy ions (2 MeV to 16 MeV), 2:8198 
ION COLLISIONS/INELASTIC SCATTERING 
Inelastic collisions at ion bombardment surface. I. Studies in 
secondary ion and photon excitation, 2:8202 
ION COLLISIONS/MULTIPLE SCATTERING 
Multiple scattering of low energy rare gas ions: a comparison of 
experiment and computer simulation, 2:8233 
ION COLLISIONS/PHOTON EMISSION 
Continuum photon emission by some metals under heavy ion 
bombardment (10 keV Ar* ana Ne*), 2:8241 
Continuum optical radiation produced by low-energy heavy 
particle bombardment of metal targets, 2:8277 
Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 
ION COLLISIONS/RESEARCH PROGRAMS 
Atomic physics with highly ionized ions. Progress report, | 
March 1976-31 July 1976 (Summaries of research activities at 
Kansas State University), 2:8186 (COO-2753-30) 
ION COLLISIONS/SCATTERING 
Charge exchange of low energy He ions and atoms scattered 
from a copper single crystal (3-10 keV He* and He), 2:8276 
Neutralisation behavior in scattering of low energy ions from 
solid surfaces, 2:8212 
Scattering energy loss and x-ray production of protons of 150- 
275 keV at grazing incidence on a tungsten crystal, 2:8230 
ION COLLISIONS/SECONDARY EMISSION 
Current density effects in secondary ion emission studies, 2:8278 
On the emission of secondary electrons from solid deuterium, 
2:8271 
Secondary ion emission from polycrystalline molybdenum: 
energy and angular distributions, 2:8268 
ION COLLISIONS/SIMULATION 
Multiple scattering of low energy rare gas ions: a comparison of 
experiment and computer simulation, 2:8233 
Surface channeling, 2:8270 
ION COLLISIONS/SMALL ANGLE SCATTERING 
Determination of the surface Debye temperature using quasi- 
triple collisions in low energy ion scattering, 2:8259 
Surface channeling, 2:8270 
ION COLLISIONS/X RADIATION 
Measurements of impact- ene dependent cross sections of 
continuum X-rays, 2: 
ION COLLISIONS/X-RAY SPECTRA 
Bremsstrahlung induced by proton and helium-3 ion impact, 
2:8272 
Correlation of predicted and measured GaAs and Ge X-ray 
yields as a function of crystal orientation, 2:8260 
Non-characteristic x-ray emission in Ne-Al collisions, 2:8229 
X-ray emission from boron and boron nitride by bombardment 
with nitrogen and argon ions, 2:8256 
ION SOURCES 
See also PENNING ION SOURCES 
= SOURCES/REVIEWS 
ative ion sources, 2:8191 (ERDA-tr-150) 
ION N SPECTROSCOPY /MEETINGS 
Applications of beam-foil spectroscopy to atomic collisions in 
solids, 2:8313 
ION-ATOM COLLISIONS/CHARGE EXCHANGE 
— transfer processes in ion collisions with atomic 
Pig Final r rt for period February 1, 1975-June 30, 
376, 2:8303 (COO. 2562- y 
ION- ‘ATOM COLLISIONS/CROSS SECTIONS 
Lifetime studies of Ar-2p-vacancies travelling through solids, 


2:8222 
ION-ATOM COLLISIONS/ELECTRON EMISSION 
'D autoionization series in helium (30 MeV O** ions), 2:8307 
(RLO-1388-285) 


IRON/ACTIVATION ANALYSIS 


ION-ATOM COLLISIONS/EMISSION SPECTRA 
Optical excitation during ion bombardment of copper under 
channeling conditions, 2:8314 
ION-ATOM COLLISIONS/EXCITATION 
'D autoionization series in helium (30 MeV O** ions), 2:8307 
(RLO-1388-285) 
Atomic inner-shell processes. Volume I. Ionization of transition 
probabilities, 2:8309 
Theory of charged-particle excitation, 2:8310 
ION-ATOM COLLISIONS/INELASTIC SCATTERING 
Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 
ION-ATOM COLLISIONS/IONIZATION 
Ion-atom collisions (Inner-shell ionization), 2:8311 
Theory of charged-particle excitation, 2:8310 
ION-ATOM COLLISIONS/REVIEWS 
Atomic inner-shell processes. Volume I. Ionization of transition 
probabilities, 2:8309 
Ion-atom collisions (Inner-shell i, 2:8311 
Theory of charged-particle excitation, 2:8 
ION-ATOM COLLISIONS/VISIBLE RADIATION 
Optical excitation during ion bombardment of copper under 
channeling conditions, 2:8314 
ION-ATOM COLLISIONS/X-RAY SPECTRA 
An ion-implantation method to measure the fraction of beam 
carrying inner-shell vacancies when penetrating solids, 2:8265 
Characteristic K X-ray production in heavy ion-atom collisions 
in solids (2-4 MeV), 2:8194 
Lifetime studies of Ar-2p-vacancies travelling through solids, 
2:8222 
Non-characteristic x-rays from heavy ion collisions in gaseous 
and solid targets (SO MeV), 2:8315 
ION-ION COLLISIONS/CROSS SECTIONS 
Ionic recombination, 2:8321 (ORO-5002-1) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS/ENERGY RESOLUTION 
Energy straggling of heavy ions (A approximately 100, E/A 
approximately 1 MeV/amu) in solids and gases, the limiting 
factor of the charged resolving power of energy-loss detectors, 
2:8637 
IONIZED GASES/WAVE PROPAGATION 
Microwave cross section of an ionized channel, 2:8189 (UCID- 
17238) 
IONIZING RADIATIONS/CARCINOGENESIS 
Interplay of viruses and radiation in carcinogenesis, 2:8098 
Mechanisms of radiation carcinogenesis, 2:8097 
IONIZING RADIATIONS/GENETIC RADIATION EFFECTS 
Comparison of the mutagenic effects of _—— and ionizing 
radiation (Chairman’s remarks), 2:808 
ION-MOLECULE COLLISIONS/CHARGE EXCHANGE 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February |, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
ION-MOLECULE COLLISIONS/INELASTIC SCATTERING 
Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 
IONOSPHERE/ELECTROMAGNETIC PULSES 
Geomagnetic oriented electromagnetic radiation in the 
ionosphere, 2:8181 (LA-6469-MS) 
IONOSPHERE/ELECTRON DENSITY 
Artificial ionization of the ionosphere by high- power radio 
waves, 2:8183 
IONOSPHERE/ELECTRON LOSS 
—— injection of very low frequency (VLF) waves into the 
mosphere and the magnetos; - of the earth, 2:8184 
IONOSPH ERE/GAMMA S 
Neutron measurements at eer altitudes using organic 
scintillators and application for gamma ray measurements, 


2:8182 
IONOSPHERE/NEUTRON LEAKAGE 
Neutron measurements at balloon altitudes using organic 
scintillators and application for gamma ray measurements, 
2:8182 
IONOSPHERE/NEUTRON SPECTRA 
Neutron measurements at balloon altitudes using organic 
scintillators and application for gamma ray measurements, 
38182 


IONS 
See also MOLECULAR IONS 
IONS/RECOMBINATION 
lonic recombination, 2:8321 (ORO-5002-1) 
IRIDIUM/TRANSITION TEMPERATURE 
Intercomparison of temperature scales using low transition- 
temperature superconductors, 2:7581 
IRON 
See also IRON-GAMMA 
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IRON/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
IRON/ION COLLISIONS 
Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D+, T* and He*), 2:8263 
The temperature and oxygen pressure influence on the iron 
secondary ion emission, 2:8246 
IRON/ION EMISSION 
The temperature and oxygen pressure influence on the iron 
secondary ion emission, 2: 
IRON/SECONDARY EMISSION 
The temperature and oxygen pressure influence on the iron 
secondary ion emission, 2:8246 
IRON/SPUTTERING 
Angular distribution measurements of sputtered atoms with 
— X-ray emission (130,300 and 1000 keV Ar*), 


IRON 54 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from “Cl-induced reactions, 2:8517 
IRON 56 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from “Cl-induced reactions, 2:8517 
IRON 57/MOESSBAUER EFFECT 
Anomalous behaviour of the low temperature electric 
quadrupole splitting in hexagonal Fe-Ru alloys in an external 
magnetic field, 2:7578 
IRON ALLOYS 
See also IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/HYPERFINE STRUCTURE 
Hyperfine distribution in a dilute Co-Fe alloy determined by 
nuclear orientation, 2:7530 
IRON ALLOYS/KONDO EFFECT 
Kondo effect in Cd-Fe, 2:7572 
IRON ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 
IRON ALLOYS/SPIN 
Spin dynamics of CuFe studied by neutron scattering, 2:7531 
IRON ALLOYS/TUNNEL EFFECT 
Tunneling observation of localized bands in superconductors 
with magnetic impurities, 2:7539 
IRON BASE ALLOYS/PHASE STUDIES 
Anomalous behaviour of the low temperature electric 
quadrupole splitting in hexagonal Fe-Ru alloys in an external 
magnetic field, 2:7578 
IRON CHLORIDES/HEAT STORAGE 
Reversible energy storage using ammoniated salts, 2:6754 
(CONF-760423-) 
IRON COMPOUNDS/CATALYTIC EFFECTS 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
IRON COMPOUNDS/SYNTHESIS 
Iron and nickel carbonyl formation in steel pipes and its 
prevention: literature survey, 2:7654 (ORNL/TM-5499) 
IRON IONS/ION-ATOM COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for a February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
IRON IONS/ION-MOLECULE COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for a February |, 1975-June 30, 
1976, 2:8303 (COO. 2562- 
IRON OXIDES/CATALYTIC EFFECTS 
Process for gasification of heavy hydrocarbons (Patent; contact 
steam decom tion reaction; 700 to 1000°C), 2:6592 
IRON OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of compounds of Na,O with the 
oxides of chromium, nickel, and iron, 2:7652 (IS-T-735) 
IRON-GAMMA/GRAIN BOUNDARIES 
Structure, energy, and atom migration effects of tilt boundaries, 


2:7489 
IRON-NICKEL BATTERIES/CATHODES 
Method of producing electrodes (Patent), 2:7397 
IRRADIATION DEVICES/DESIGN 
= energy electron irradiation of flowable materials (Patent), 
16725 
IRRIGATION 
Agronomic practices of the Nevada Test Site experimental dairy 
farm during 1971, 1972, and 1973, 2:8057 (EMSL-LV-539-5) 
ISABELLE STORAGE RINGS/DESIGN 
600 x 600 GeV ISABELLE, 2:7896 (BNL-50508) 


ERA Vol. 2, No. 4 


ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 
Error field across the aperture of the ISABELLE dipole, 2:7897 
F oe ten enel f ISAB agne 
te) low cooling of ISABELLE dipole m ts, 2:7893 
(BNL-21706) : - 
ISABELLE Ring Magnets, 2:7894 (BNL-21708) 
ISOBARS (NUCLEON) 
See N)RESONANCES 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Isotope separations section progress report for quarter ending 
June 30, 1976, 2:7712 (ORNL/TM-5625) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/NUCLEAR POWER 
Present and future of nuclear energy development and utilization 
in Japan, 2:6966 
JAPAN/PROCESS HEAT REACTORS 
Japan warms to nuclear steelmaking, 2:7183 
JET TOKAMAK/HYBRID RESONANCE 
Lower hybrid resonance. Its dependence on impurities and ion- 
Larmor radii in hot Tokamak plasmas, 2:8719 (EUR-CEA-FC- 
795) 
JETS/CONFIGURATION 
Spreading, surface characteristics, and pressure decay of high 
speed water jets. Final report, 2:7758 (UCRL-13663) 
JETS/PERFORMANCE 
Spreading, surface characteristics, and pressure decay of high 
speed water jets. Final report, 2:7758 (UCRL-13663) 
JOSEPHSON EFFECT/MAGNETIC FIELDS 
Experimental results on temperature and magnetic field 
dependence of light induced Josephson current, 2:7770 
JOSEPHSON EFFECT/TEMPERATURE DEPENDENCE 
Experimental results on temperature and magnetic field 
dependence of light induced Josephson current, 2:7770 
JOSE IN JUNCTIONS 
"Magnetization curve and pinning effect’ of a Josephson 
junction, 2:7824 
Current-phase relationship of coupled superconducting weak 
links, 2:7798 
Josephson junction dynamics from the viewpoint of catastrophe 
theory, 2:7822 
Parametric plasma resonance-geometrical resonance interaction 
in Josephson junctions, 2:7812 
JOSEPHSON JUNCTIONS/DIRECT CURRENT 
Characteristic and stationary dynamics of a time-retarded (non- 
adiabatic) Josephson equation with applied dc current, 2:7816 
JOSEPHSON JUNCTIONS/ELECTRIC BRIDGES 
The J/sub s/(psi) relationship, Abrikosov vortices and Josephson 
vortices in variable thickness bridges, 2:7804 
JOSEPHSON JUNCTIONS/ELECTRIC POTENTIAL 
Voltage-dependence of the current-phase relation in Josephson 
microcontacts, 2:7801 
JOSEPHSON JUNCTIONS/ELECTRICAL PROPERTIES 
Possible influence of the voltage dependence of the Josephson 
tunneling current I( V,psi) on the corresponding current- 
voltage characteristic, 2:7796 
JOSEPHSON JUNCTIONS/ELECTROMAGNETIC RADIATION 
Parametric amplification by a Josephson junction line, 2:7826 
JOSEPHSON JUNCTIONS/FREQUENCY CONVERTERS 
Unbiased Josephson junction microwave parametric down- 
converter, 2:7778 
JOSEPHSON JUNCTIONS/JOSEPHSON EFFECT 
High frequency Josephson effect and Riedel anomaly at the gap 


uency, 2:7767 
JOSEPHSON’: JUNCTIONS/MAGNETIC FIELDS 
Magnetic field channelling through a Josephson tunnel junction, 


2:7815 
JOSEPHSON JUNCTIONS/MAGNETIC FLUX 
Analytic solution for fluxon propagation on Josephson junctions 
with bias and loss, 2:8679 
JOSEPHSON JUNCTIONS/OSCILLATORS 
Frequency-pulling and coherent-locking in thin-film Josephson 
oscillators, 2:7791 
Josephson effect mm-wave receivers, 2:7814 
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JOSEPHSON JUNCTIONS/PARAMETRIC AMPLIFIERS 
Unbiased Josephson junction microwave parametric amplifier - 
theory, 2:7790 
Unbiased Josephson junction microwave parametric amplifier - 
experiment, 2:7811 
JOSEPHSON JUNCTIONS/PERFORMANCE 
Thin-film Josephson tunnel junctions with niobium electrodes, 
2:7774 
JOSEPHSON JUNCTIONS/SIMULATION 
Analogue computer simulation of the phase-locked, collectively 
driven state in two dimensional Josephson junction arrays, 


2:7779 
JOSEPHSON JUNCTIONS/TUNNEL EFFECT 
High frequency Josephson effect and Riedel anomaly at the gap 
frequency, 2:7767 


K 


K-1775 RESONANCES/PARITY 

Determination of the K*( 1800) spin parity, 2:8382 
K-1775 RESONANCES/SPIN 

Determination of the K*( 1800) spin parity, 2:8382 
KAON MINUS-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

Elastic scattering crossovers from 50 to 175 GeV, 2:8371 

Geometrical aspects of high energy elastic scattering (Scaling, 
50 to 100 GeV/c, cross-over, peripherality, scattering 
amplitudes), 2:8380 

KAON MINUS-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 

KAON MINUS-PROTON INTERACTIONS/PARTICLE 

PRODUCTION 

Determination of the K*( 1800) spin parity, 2:8382 

KAON PLUS-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

Elastic scattering crossovers from 50 to 175 GeV, 2:8371 

Geometrical aspects of high energy elastic scattering (Scaling, 
50 to 100 GeV/c, cross-over, peripherality, scattering 
amplitudes), 2:8380 

KAON PLUS-PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 

KAON PLUS-PROTON INTERACTIONS/PARTICLE 

PRODUCTION 

Determination of the K*( 1800) spin parity, 2:8382 

KAONS 
See also KAONS MINUS 
KAONS PLUS 
KAONS/PARTICLE PRODUCTION 

Production of KA system in weak interactions with neutral 

currents, 2:8404 
KAONS MINUS/PARTICLE PRODUCTION 

Experimental tests of Pomeron factorization in singie-particle- 

inclusive hadron scattering, 2:8376 
KAONS MINUS/PHOTOPRODUCTION 

Inclusive photoproduction of charged particles in the forward 

hemisphere (9 to 18 GeV: cross sections), 2:8359 
KAONS PLUS/PARTICLE PRODUCTION 

Experimental tests of Pomeron factorization in single-particle- 

inclusive hadron scattering, 2:8376 
KAONS PLUS/PHOTOPRODUCTION 
Inclusive photoproduction of charged particles in the forward 
hemisphere (9 to 18 GeV: cross sections), 2:8359 
KAPL 
(Knolls Atomic Power Laboratory.) 
KAPL/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

KEL-F/NUCLEAR MAGNETIC RESONANCE 

NMR analysis of the Kel-F co-polymer system. Period covered: 

April-June 1976, 2:7643 (MHSMP-76-30L) 
KELVIN-HELMHOLTZ INSTABILITY 
See HELMHOLTZ INSTABILITY 


KRYPTON IONS/SPUTTERING 


KERNKRAFTWERK PHILIPPSBURG-1 
See PHILIPPSBURG-I REACTOR 
KEROGEN/PROCESSING 

Apparatus for processing coal and like material (Patent; 4 

claims; 2 drawings), 2:6444 
KEWAUNEE REACTOR/THERMAL EFFLUENTS 

Evaluation of environmental data relating to selected nuclear 
power plant sites. Kewaunee Nuclear Power Plant site, 2:7256 
(ANL/EIS-1) 

KIDNEYS/PATHOLOGICAL CHANGES 

Human urinary N-acetyl-8-glucosaminidase: biochemical 
characterization and use in renal toxicology, 2:8055 (UR- 
3490-885) 

KIDNEYS/PHYSIOLOGY 

Human urinary N-acetyl-8-glucosaminidase: biochemical 
characterization and use in renal toxicology, 2:8055 (UR- 
3490-885) 

KINK INSTABILITY 
Internal m=1 kink modes in tokamaks, 2:8805 
KKP-1 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-I REACTOR 
KNK-2 REACTOR/REACTOR LICENSING 

Notice of the public display of the first amendment of the first 
partial construction license for conversion of the Karlsruhe 
Compact Sodium Cooled Reactor (KNK II), 2:7271 

KNOCK-ON ELECTRONS 
See ELECTRONS 

KNOLLS ATOMIC POWER LABORATORY 
See KAPL 

KRYPTON/ADSORPTION 

Equilibrium stage model of the KALC process (Krypton 
absorption in liquid carbon dioxide), 2:6693 (ORNL/TM- 
5099) 

KRYPTON/ATOM-ATOM COLLISIONS 

Kinetic study of energy transfer from He(n = 2, 3) to Ne, Ar, 

Kr, and Xe , 2:8318 
KRYPTON/DISTILLATION 

Cryogenic separation of krypton and xenon from dissolver off- 

gas, 2:6690 (GERHTR-150) 
KRYPTON/ENERGY-LEVEL TRANSITIONS 

Many-body perturbation approaches to the calculation of 

transition probabilities, 2:8325 
KRYPTON 84 REACTIONS/ELASTIC SCATTERING 

Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2(Vol.1)) 

Optical theorem for heavy-ion scattering (Partial wave 
expansion, total cross sections), 2:8613 (ANL/PHY-76- 
2(Vol.2)) 

KRYPTON 84 REACTIONS/FUSION REACTIONS 

First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 

Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2( Vol.1 )) 

KRYPTON 84 REACTIONS/TOTAL CROSS SECTIONS 

Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2( Vol.1)) 

KRYPTON 84 REACTIONS/TRANSFER REACTIONS 

Energy dissipation and nucleon transfer in heavy-ion reactions, 
2:8561 

KRYPTON 85/RADIATION DOSES 

Radiological significance of some long-lived nuclides discharged 

to the environment from the nuclear power industry, 2:7255 
KRYPTON 85/SEPARATION PROCESSES 

Development of the krypton 85 separation from the off-gas of 

large reprocessing plants, 2:6698 
KRYPTON IONS/COLLISIONS 

Backscattering of neutralized noble gas ions from polycrystalline 
surfaces at bombarding energies below | keV, 2:8226 

Determination of the surface Debye temperature using quasi- 
triple collisions in low energy ion scattering, 2:8259 

KRYPTON IONS/ION-ATOM COLLISIONS 

Characteristic K X-ray production in heavy ion-atom collisions 

in solids (2-4 MeV), 2:8194 
KRYPTON IONS/SPUTTERING 

Experiments on transmission sputtering with 100-300 keV noble 

gas ions on metal films, 2:8251 





L RESONANCES 

See K-1775 RESONANCES 
LABELLED COMPOUNDS 

See also RADIOPHARMACEUTICALS 
LABELLED COMPOUNDS/PRODUCTION 

Part 2. Information on the production of radionuclides, 2:7748 
(ERDA-tr- 164) 

LAKE MICHIGAN/FISHES 

Environmental status of the Lake Michigan Region. Volume 17. 
Inland fishes of the Lake Michigan Drainage Basin, 2:8007 
(ANL/ES-40( Vol.17)) 

LAKE MICHIGAN/THERMAL POLLUTION 

Evaluation of environmental data relating to selected nuclear 
power a sites. Kewaunee Nuclear Power Plant site, 2:7256 
(ANL/EIS-1) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
Production of KA system in weak interactions with neutral 
currents, 2:8404 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
LAND POLLUTION/COMPUTER CALCULATIONS 

CPS: a continuous-point-source computer code for plume 

dispersion and deposition calculations, 2:7973 (UCRL-52049) 
LAND POLLUTION/DIFFUSION 

State-of-the-art and proposed testing for environmental transport 

of toxic substances, 2:8008 (ORNL/EPA-1) 
LAND POLLUTION/RESEARCH PROGRAMS 

Summary outline of ERDA geosciences and geoscience-related 
research, 2:7965 (ERDA-76/114) 

LAND RECLAMATION/COMPUTER GRAPHICS 

Mosaic/photomontage: a new concept to help reclamation 
planning, 2:6553 

LAND RECLAMATION/REGULATIONS 

Coal mining operating regulations, 2:6566 

LAND USE 

Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 

Digitizing geographic data with GRIDOT; a generalized program 
for drawing overlay grids in various map projections 
(Simulation of regional environmental data), 2:8023 
(ORNL/RUS-17) 

LAND USE/PLANNING 
Oak Ridge Environmental Research Park, 2:7999 (ORNL-5193) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
LANTHANUM/EXTREME ULTRAVIOLET RADIATION 

Some E.U.V. spectra from laser produced plasma of heavy 

elements, 2:8765 (EUR-CEA-FC-786) 
LANTHANUM 134/BETA-PLUS DECAY 

‘Ba level scheme as observed in the decay of ™La , 2:8550 

Evidence for inversion of 0* phonon states and y softness in 
'™Ba, 2:8548 

LANTHANUM 134/ENERGY-LEVEL TRANSITIONS 

Evidence for inversion of 0* phonon states and yy softness in 

"Ba, 2:8548 
LANTHANUM ALLOYS 

See also LANTHANUM BASE ALLOYS 
LANTHANUM ALLOYS/KONDO EFFECT 

Kondo effect from praseodymium excited levels in La/sub 1- 

x/Pr/sub x/Sn, compounds, 2:7570 
LANTHANUM ALLOYS/MAGNETIZATION 
Magnetization of the Kondo system (La, Ce)Al,, 2:7567 
LANTHANUM ALLOYS/SUPERCONDUCTIVITY 

Effect of Kondo impurities on the transition temperature of 

superconductors, 2:8709 
LANTHANUM ALLOYS/THERMOELECTRIC PROPERTIES 

Thermopower-anomaly in the dilute magnetic alloy (LaAl,)Gd 

(0.6, 2 t. % Gd), 2:7577 
LANTHANUM BASE ALLOYS/ULTRALOW TEMPERATURE 

Magnetic impurity effects in superconducting LaY(Ce) system, 

2:7554 
LANTHANUM BORIDES/MAGNETORESIST ANCE 

Magnetoresistivity of the Kondo system (La,Ce)B, (0, 0.6, and 

1.2 at. % Ce), 2:7628 
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LANTHANUM BORIDES/THERMIONIC EMISSION 
Influence of crystallography and purity on brightness of LaB, 
cathodes, 2:7424 
LANTHANUM CHLORIDES/ELECTRON SPIN RESONANCE 
Fluorescence of trivalent rare earth ions in crystals and the 
optical detection of their EPR and ENDOR spectra, 2:8293 
LANTHANUM CHLORIDES/ENDOR 
Fluorescence of trivalent rare earth ions in crystals and the 
optical detection of their EPR and ENDOR spectra, 2:8293 
LANTHANUM FLUORIDES/ENERGY TRANSFER 
Resonant energy transfer between Er**ions in LaF;, 2:8295 
LANTHANUM NITRATES/ADIABATIC DEMAGNETIZATION 
Nuclear alignment of “Co in diluted CMN, 2:7647 
LANTHANUM OXIDES/PHYSICAL PROPERTIES 
Development and study of high temperature materials for 
various components of MHD installations (Electrodes based 
on cermets of LaCrO,-Cr system), 2:7419 (ERDA-tr-185) 
LASER CAVITIES/STRESS ANALYSIS 
Gas laser cells: stress analysis of cylindrical cells with radial 
injection of electrons, 2:7840 (UCID-17255) 
LASER FUSION REACTORS/BREEDING BLANKETS 
Design considerations in inertially-confined fusion reactors, 
2:8864 (UCRL-78499) 
LASER FUSION REACTORS/ECONOMIC DEVELOPMENT 
Applications of laser fusion: feasibility and systems studies, 
2:8831 (LA-6245-PR) 
LASER FUSION REACTORS/FIRST WALL 
Design considerations in inertially-confined fusion reactors, 
2:8864 (UCRL-78499) 
LASER FUSION REACTORS/GAS LASERS 
Lasers for thermonuclear fusion and their properties, 2:8865 
(UCRL-78566) 
LASER FUSION REACTORS/MATHEMATICAL MODELS 
Numerical modeling of the laser heated solenoid, 2:8833 (RLO- 
2225-28-11) 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Laser Fusion Program. Progress report, July 1-December 31, 
1975, 2:8859 (LA-6245-PR) 
LASER FUSION REACTORS/SHIELDING 
Design considerations in inertially-confined fusion reactors, 
2:8864 (UCRL-78499) 
LASER IMPLOSIONS 
Laser irradiation of thin plastic targets with a 10.6 wm CO, 
laser, 2:8784 (UCRL-77080(Rev.1 )) 
LASER IMPLOSIONS/ANGULAR DISTRIBUTION 
Target experiments, 2:8860 (LA-6245-PR) 
LASER IMPLOSIONS/ENERGY SPECTRA 
Target experiments, 2:8860 (LA-6245-PR) 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
Laser and target diagnostics development, 2:8747 (LA-6245-PR) 
LASER IMPLOSIONS/PLASMA SIMULATION 
Critical surface bubbles and corrugations and their implications 
to laser fusion, 2:8738 
LASER IMPLOSIONS/RESEARCH PROGRAMS 
Target experiments, 2:8860 (LA-6245-PR) 
LASER IMPLOSIONS/X-RAY SPECTRA 
X-ray line spectra from DT filled SiO, microshells, 2:8862 
(UCRL-77084) 
LASER ISOTOPE SEPARATION 
Adiabatic inversion for selective excitation (Patent), 2:6647 
Laser isotope separation overview, 2:7715 
Study of the prospects for heavy water production via laser 
isotope separation. Quarterly progress report, April 1, 1976- 
June 30, 1976, 2:6721 (COO-2878-1) 
LASER ISOTOPE SEPARATION/FEASIBILITY STUDIES 
Production of heavy water by photodesorption, 2:6720 (BNL- 
21691) 
LASER ISOTOPE SEPARATION/REVIEWS 
Experimental and theoretical studies of laser isotope separation, 
2:7716 
LASER MATERIALS/ENERGY-LEVEL TRANSITIONS 
Spectroscopic studies of ultraviolet lasing transitions in diatomic 
molecules. Annual progress report, November 1, 1975- 
October 31, 1976, 2:7839 (ORO-5005-9) 
LASER MIRRORS/COATINGS 
Dielectric coatings on metal substrates, 2:7471 (UCRL-78249) 
LASER MIRRORS/FABRICATION 
Machining epee cee Be optics (Axicons, waxicons, 
torics, and multifacet), 2:7842 (Y/DA-6750) 
LASER-PRODUCED PLASMA/ABSORPTION 
Recent developments in understanding the physics of laser 
produced plasmas, 2:8783 (LA-UR-76-1811) 
LASER-PRODUCED PLASMA/EFFICIENCY 
Production of large warm plasmas by staged laser heating of 
solid targets, 2:8791 
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LASER-PRODUCED PLASMA/EXTREME ULTRAVIOLET 

RADIATION 

Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 

LASER-PRODUCED PLASMA/MAGNETIC FIELDS 

Recent developments in understanding the physics of laser 

produced plasmas, 2:8783 (LA-UR-76-1811) 
LASER-PRODUCED PLASMA/PARAMETRIC INSTABILITIES 
Anomalous heating owing to parametric instabilities in the laser- 
produced plasma. I, 2:8801 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Laser and target diagnostics development, 2:8747 (LA-6245-PR) 
LASER-PROD CED PLASMA/STREAK PHOTOGRAPHY 

Direct readout devices for streak cameras, 2:8748 (UCRL- 
77746) 

LASER-PRODUCED PLASMA/X-RAY SPECTRA 

Theoretical results relating experimental x-ray spectra to the 
number and total —— of suprathermal electrons in laser- 
heated plasmas, 2:8723 (LA-6465-MS) 

X-ray line spectra from DT filled SiO, microshells, 2:8862 
(UCRL-77084) 

LASER-RADIATION HEATING 

Recent developments in understanding the physics of laser 

produced plasmas, 2:8783 (LA-UR-76-1811) 
LASER-RADIATION HEATING/EFFICIENCY 
Resonant absorption in plasma density profiles produced by laser 
heating, 2:8722 (LA-6446-MS) 
LASER-RADIATION HEATING/HARMONICS 
Heating rate for a beat frequency laser heated plasma, 2:8730 
LASER-RADIATION HEATING/PARAMETRIC 

INSTABILITIES 

Anomalous heating owing to parametric instabilities in the laser- 
produced plasma. I, 2:8801 

LASERS 

See also CARBON DIOXIDE LASERS 

CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 

LASERS/DESIGN 

Stimulated coherent cyclotron scattering, millimeter, and 
submillimeter wave generator (Patent), 2:7848 

LASERS/OPTICAL FILTERS 
Mechanisms of the plasma spatial filter for high-power lasers, 
2:7853 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/RADIOACTIVE WASTE MANAGEMENT 
Transuranic solid waste management programs. Progress report, 
July-December 1975, 2:6679 (LA-6481-PR) 
LASL/RESEARCH PROGRAMS 
Introductory remarks, 2:6812 (ERDA-76-11) 
LASL/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

LATCHKEY OPERATION/RADIATION MONITORING 

Operation Latchkey: on-site radiological safety report, July 
1966-June 1967, 2:7981 (NVO-410-5) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

LAWRENCE LIVERMORE LABORATORY/COMPUTER 

CODES 

Livermore time-sharing system. Part IV. Library files. Chapter 
304: ORDERLIB Subroutine library, 2:8879 (LTSS- 
304(Ed.2)) 
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LAWRENCE LIVERMORE LABORATORY/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

LEAD/BIOLOGICAL EFFECTS 

Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 

LEAD/COOPER PAIRS 

Fluctuation enhanced conductivity in amorphous 

superconductors, 2:8703 
LEAD/DEPOSITION 

Distributions and natural levels of related metals in a trophic 

pathway, 2:7991 (ICP-1095) 
LEAD/DISTRIBUTION 

Distributions and natural levels of related metals in a trophic 

pathway, 2:7991 (ICP-1095) 
LEAD/DOMAIN STRUCTURE 

Observations of critical currents inducing motion in Landau 

domain structures (Electron shadow microcopy), 2:7532 
LEAD/ECOLOGICAL CONCENTRATION 

Distributions and natural levels of related metals in a trophic 

pathway, 2:7991 (ICP-1095) 
LEAD/ENVIRONMENTAL TRANSPORT 

Application of the unified transport model to the movement of 
Pb, Cd, Zn, Cu, and S through the Crooked Creek Watershed, 
2:7994 (ORNL/NSF/EATC-28 ) 

Environmental behavior of trace contaminants, 2:7969 (ORNL- 
5193) 

LEAD/INTERMEDIATE STATE 

Observations of critical currents inducing motion in Landau 

domain structures (Electron shadow microcopy), 2:7532 
LEAD/ISOTOPE RATIO 

Chemical and isotopic studies of uranium, lead and several 
fission products in a sample of the ore of the Oklo natural 
reactor, 2:7690 

LEAD/MECHANICAL PROPERTIES 

Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
transportation systems, 2:6672 (BMI-1954) 

LEAD/MELTING POINTS 

Melting temperature of lead and sodium at high pressures, 

2:7584 
LEAD/ORDER PARAMETERS 

Reduction of core size of vortices in clean superconducting lead 

films at T<<T/sub c/, 2:7533 
LEAD/PROXIMITY EFFECT 

Far infrared absorption of thin lead films in a perpendicular 

magnetic field and under proximity-effect conditions, 2:7546 
LEAD/SUPERCONDUCTIVITY 

Dynamics of the current-induced resistance in thin-film type-I 
superconductors, 2:7535 

Effect of electromagnetic radiation on superconducting Pb films 
with quantized resistances, 2:7599 

Fluctuation enhanced conductivity in amorphous 
superconductors, 2:8703 

Nonequilibrium occupation of quasiparticle states in a 
superconductor by laser radiation, 2:7631 

LEAD/SURFACE ENERGY 

Interphase surface energy parameter in lead films: temperature 

and thickness dependence, 2:7555 
LEAD/TUNNEL EFFECT 

Electron-phonon interaction in the proximity effect regime, 
2:7627 

Reduction of core size of vortices in clean superconducting lead 
films at T<<T/sub c/, 2:7533 

LEAD 208 TARGET/ALPHA REACTIONS 

Importance of the non-OPEP N-N force and of the exchange 
potential for elastic scattering of alpha particles (Exchange 
and direct potential parts, matter distributions, cross sections), 
2:8542 (ANL/PHY-76-2( Vol.2)) 

LEAD 208 TARGET/KRYPTON 84 REACTIONS 

Optical theorem for heavy-ion scattering (Partial wave 

= : m, total cross sections), 2:8613 (ANL/PHY-76- 
(Vol.2)) 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 

Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-3( Vol.1)) 
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Elastic scattering induced by '*O on Pb (Angular distributions, 
cross sections, 80 to 102 MeV (analysis includes data to 216.6 
MeV)), 2:8564 (ANL/PHY-76-2(Vol.2)) 

Quasielastic and fission total cross sections for "*O on '*'Ta and 
2Pb (80 to 102 MeV, reaction mechanisms), 2:8565 
(ANL/PHY-76-2( Vol.2)) 

LEAD 208 TARGET/XENON 136 REACTIONS 

Deeply inelastic scattering of Xe by Ta and Pb (1120 MeV, 
angular distribution, total cross sections, charge distributions), 
2:8558 (ANL/PHY-76-2( Vol.2)) 

LEAD 210/DIFFUSION 

Applications of PB-210/RA-226 and PO-210/PB-210 

isequilibria in the study of marine geochemical processes, 

2:8010 (COO-3566-14) 

LEAD 210/RADIOECOLOGICAL CONCENTRATION 

Applications of PB-210/RA-226 and PO-210/PB-210 
disequilibria in the study of marine geochemical processes, 
2:8010 (COO-3566-14) 

LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/PROXIMITY EFFECT 
Check of proximity effect theories by experiments on the Pb/Sn 
system, 2:7549 
LEAD ALLOYS/TRANSITION TEMPERATURE 
Cooper limit measurements on Pb/Cu films, 2:7557 
LEAD BASE ALLOYS/CRITICAL FIELD 

Anisotropy of H/sub c2/ in superconducting PbTI alloys showing 

type-Il-type-I transition, 2:7550 
LEAD BASE ALLOYS/THERMAL CONDUCTIVITY 

Phonon thermal conductivity of superconducting lead-thallium 

alloys, 2:7548 
LEAD COMPOUNDS/MOLECULAR STRUCTURE 

Structural studies of the BaPb/sub 1-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 

LEAD COMPOUNDS/SUPERCONDUCTIVITY 

Structural studies of the BaPb/sub 1-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 

LEAD ISOTOPES/NATURAL OCCURRENCE 
Lead isotopes, a guide to major mineral deposits, 2:6634 
LEAD-ACID BATTERIES/COOLING 

Battery recombination reactor system (Patent; recombination of 

H, abd O,), 2:7400 
LEAD-ACID BATTERIES/DESIGN 

Light-weight lead-acid battery with laminated electrodes 

(Patent), 2:7398 
LEAD-ACID BATTERIES/ELECTRODES 

Light-weight lead-acid battery with laminated electrodes 
(Patent), 2:7398 

Sheath for tubular storage battery electrodes and method for 
their production (Patent), 2:7396 

LEAD-ACID BATTERIES/GASES 

Battery recombination reactor system (Patent; recombination of 

H, abd O,), 2:7400 
LEAK DETECTORS/DESIGN 

Device for locating and/or obturating leaky tubes in heat- 
exchangers (Patent), 2:7761 

Process and apparatus for the determination of concentration 
profiles of liquid or gaseous substances (Patent; leak detector 
for crude oil or natural gas pipelines), 2:7935 

LEAST SQUARE FIT 

Convolution method for least-squares-fit smoothing and 

differentiation of digital data, 2:8882 (SAND-76-0283) 
LEAVES/ENERGY BALANCE 

Leaf energy balance and transpirational relationships of tulip 

“ge (Liriodendron tulipifera), 2:8054 (EDFB/IBP-76/6) 
LEGAL ASPECTS/LEGAL ASPECTS 

Shut-down and ownership of out-of-operation nuclear facilities 

subject to approval (German Federal Republic), 2:7154 
LENSES/DESIGN 

CLIMB: A new Los Alamos Scientific Laboratory lens design 

code, 2:8715 
LEPTON-NUCLEON INTERACTIONS — 

See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 

LEPTON-NUCLEON INTERACTIONS/INELASTIC 

SCATTERING 

Lepton-Reggeon scattering as a probe to the structure of 
Re ns, 2:8409 

LEPTON-NUCLEON INTERACTIONS/REGGE POLES 

a scattering as a probe to the structure of 

eggeons, 2:8409 
LEPTONS 

See also ELECTRONS 
HEAVY LEPTONS 
NEUTRINOS 
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LEPTONS/DECAY 
Possible decay modes of a light neutral lepton produced by 
neutral currents, 2:8412 
LEPTONS/PAIR PRODUCTION 
The Drell-Yan contribution to massive Lepton-pair production 
(Parton distribution, cross sections), 2:8403 
LEPTONS/QUARK MODEL 
on as quarks, leptons, and bosons, 2:8386 
(Linear Energy Transfer.) 
Dependence on LET of various types of ——_ in phage DNA 
in relation to the inactivation efficiency, 2:8068 
LET/ENERGY ABSORPTION 
Energy deposition in small volumes in relation to linear energy 
transfer (LET), 2:8086 
LET/RADIOBIOLOGY 
Fundamental aspects of LET in radiobiology, 2:8062 
LEUKOCYTES 
See also LYMPHOCYTES 
LEUKOCYTES/INJURIES 
Flow-system analysis of exfoliated pulmonary cells: results of 
initial characterization studies in hamsters, 2:8039 (LA-UR- 
76-2/32) 
LEVEL INDICATORS/DESIGN 
An on-off cryogenic level sensor, 2:7799 
LICENSING 
See also REACTOR LICENSING 
LICENSING/DATA COMPILATION 
Guide for the preparation of applications for Type A licenses of 
broad scope for byproduct material, 2:8125 (REG/G-10.5(9- 


76)) 
LIGHT NUCLEI/HEAVY ION REACTIONS 
Microscopic and macroscopic systematics of direct-reaction data 
(Multi-step processes), 2:8519 (ANL/PHY-76-2(Vol.1)) 
LIGHT NUCLEI/NUCLEAR PROPERTIES 
Studies of exotic light nuclei, 2:8494 (LBL-5054) 
LIGHT (ZODIACAL) 
See ZODIACAL LIGHT 
LIGNITE/FLASH HEATING 
Rapid hydrogenation of a North Dakota lignite (12 refs), 2:6462 
LIGNITE/HYDROGENATION 
Rapid hydrogenation of a North Dakota lignite (12 refs), 2:6462 
LINEAR ENERGY TRANSFER 


See LET 
LINEAR THETA PINCH DEVICES/ACOUSTIC HEATING 
Auxiliary heating of a 6-pinch plasma by radial magnetoacoustic 
standing waves, 2:8734 
LINEAR THETA PINCH DEVICES/PLASMA HEATING 
Superfast heating of dense plasma in linear theta-pinch, 2:87%3 
(ERDA-tr-191) 
LIPIDS/METABOLISM 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 
LIQUEFIED NATURAL GAS/MATERIALS HANDLING 
Method and apparatus for transfer of liquefied gas (Patent; 
hydrogen, LPG, or LNG), 2:6744 
LIQUEFIED NATURAL GAS/STORAGE 
Cove Point LNG receiving terminal, 2:6614 (CONF-760358-) 
LIQUEFIED NATURAL GAS/TRANSPORT 
Cove Point LNG receiving terminal, 2:6614 (CONF-760358-) 
LIQUEFIED PETROLEUM GASES/MATERIALS HANDLING 
Method and apparatus for transfer of liquefied gas (Patent; 
hydrogen, LPG, or LNG), 2:6744 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL 
Development of the semiempirical droplet model (Tables), 
2:8587 
LIQUID DROP MODEL/MASS 
Masses from inhomogeneous partial difference equations (Liquid 
drop model, man — mass equation, tables), 2:8536 
LIQUID DROP MODEL/MASS FORMULAE 
Semiempirical liquid-drop plus shell-correction formula (Tables, 
Nilsson model, BCS pairing energy), 2:8588 
LIQUID METAL COOLED REACTORS 
See also SODIUM COOLED REACTORS 
LIQUID METAL COOLED REACTORS/FAILED ELEMENT 
DETECTION 
Improvements relating to liquid metal cooled nuclear reactors 
(Patent), 2:7228 
LIQUID METAL COOLED REACTORS/STEAM 
GENERATORS 
Steam generating plants (Patent), 2:7105 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
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LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/PUMPING 
Method and device for electromagnetic pumping by conduction 
of a metals having low electrical conductivity (Patent), 
2:77 


LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/RADIOACTIVE WASTE PROCESSING 
Liquid waste — in nuclear power plants. State and 
prospects, 2:7 
LIQUID WASTES/WASTE PROCESSING 
Improved ion exchange resin method for removal and recovery 
of zinc cyanide and cyanide from electroplating wastes, 
2:7695 
LITHIUM 6 TARGET/ELECTRON REACTIONS 
High energy electron scattering as a probe of short range 
correlations, clusters and baryon resonances in *Li and '*C, 
2:8501 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1975-August 30, 1976 (Differential cross 
sections, summaries of research activities at Ohio University, 
R matrix), 2:8500 (COO-2490-3) 
LITHIUM 6 TARGET/PHOTONUCLEAR REACTIONS 
79) process in IIp-shell nuclei for E/sub y/ = 60-200 MeV, 
8502 


LITHIUM 7 TARGET/NEUTRON REACTIONS 
Study of structure of light nuclei with neutrons. Progress report, 
September |, 1975-August 30, 1976 (Differential cross 
sections, summaries of research activities at Ohio University, 
R matrix), 2:8500 (COO-2490-3) 
LITHIUM 7 TARGET/PHOTONUCLEAR REACTIONS 
(y,p) process in Ilp-shell nuclei for E/sub y/ = 60-200 MeV, 
2:8502 


LITHIUM 8/BETA-MINUS DECAY 
Recent experimental studies of weak magnetism and second 
class interactions in nuclear beta decay, 2:8495 
LITHIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of binary lithium systems; a review, 
2:7589 
LITHIUM COMPOUNDS/CHEMICAL COMPOSITION 
Characterization of commercial aluminate, silicate, and Zero-X 
materials, 2:7625 (BNWL-CC-464) 
LITHIUM COMPOUNDS/DENSITY 
Theoretical density of lithium aluminate updated, 2:7624 
(BNWL-CC-431) 
LITHIUM COMPOUNDS/LUMINESCENCE 
Luminescence in a new garnet phase with hexavalent metal ions, 
2:7662 
LITHIUM COMPOUNDS/PHYSICAL PROPERTIES 
Characterization of commercial aluminate, silicate, and Zero-X 
materials, 2:7625 (BNWL-CC-464) 
LITHIUM FLUORIDES/CHARGED-PARTICLE TRANSPORT 
lonisation induced defects in alkali halide single crystals, 2:8257 
LITHIUM FLUORIDES/F CENTERS 
Ionisation induced defects in alkali halide single crystals, 2:8257 
LITHIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
lonisation induced defects in alkali halide single crystals, 2:8257 
LITHIUM IONS/STOPPING POWER 
Stopping powers from the inverted doppler shift attenuation 
method: Z-oscillations; Bragg’s rule or chemical effects; solid 
and liquid state effects, 2:8646 
LITHIUM SILICATES/CHEMICAL COMPOSITION 
Characterization of commercial aluminate, silicate, and Zero-X 
materials, 2:7625 (BNWL-CC-464) 
LITHIUM SILICATES/PHYSICAL PROPERTIES 
Characterization of commercial aluminate, silicate, and Zero-X 
materials, 2:7625 (BNWL-CC-464) 
LITHIUM-SULFUR BATTERIES/ANODES 
Lithium electrode and an electrical energy storage device 
containing the same ( Li-Si/Li and other halide/sulfide; 
patent), 2:7395 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PFR REACTOR 
PHENIX REACTOR 
Fast breeder from international view. Special meeting no. | of 
"Nuclex 75’ in Basel, 2:7090 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
Autonomous device for after-heat removal from a sodium cooled 
fast neutron reactor (Patent), 2:7076 


LMFBR TYPE REACTORS/FUEL PINS 


LMFBR TYPE REACTORS/AIR CLEANING SYSTEMS 

Direct in-vessel applications experiments at Harvard Air 
Cleaning Laboratory. Progress report, April 1, 1976-June 30, 
1976 (Removal of LMFBR sodium fire aerosols), 2:7286 
(COO-2801-3) 

LMFBR TYPE REACTORS/BREEDING BLANKETS 

LMFBR Blanket Physics Project progress report No. 6, 2:7060 
(COO-2250-21) 

MIT LMFBR blanket research project. Quarterly progress 
report, October 1, 1975-December 31, 1975, 2:7058 (COO- 
2250-19) 

MIT LMFBR blanket research project. Quarterly progress 
report, January 1, 1976-March 31, 1976, 2:7059 (COO-2250- 
20) 

LMFBR TYPE REACTORS/CONTAINMENT SHELLS 

Containment shell for nuclear reactors (Patent), 2:7079 

LMFBR TYPE REACTORS/CONTROL ELEMENTS 

Control assembly engineering. Second annual progress report, 
February 1975-January 1976, 2:7233 (GEAP-14101) 

Fuels, materials, and control rod development programs. Semi- 
annual technical progress report, July-December 1975 
(LMFBR,; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 

LMFBR TYPE REACTORS/CORE CATCHERS 
Ex-vessel core catcher materials interactions. Quarterly progress 
report, April-June 1976, 2:7300 (NP-21211) 
LMFBR TYPE REACTORS/DESIGN 
Sodium level gages for nuclear power plants, 2:7085 
LMFBR TYPE REACTORS/EXCURSIONS 

Development and application of capacitor discharge vaporization 
technique for fuel aerosol studies, 2:7285 (CONF-761001-8) 

Vapor pressure of oxide fuel under hypothetical accident 
conditions (3000 ... 5000 K), 2:7327 (EURFNR-1267) 

LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 

Method of localization of a fuel element leak in a power reactor 

of the fast breeder type (Patent), 2:7086 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 

Sodium technology technical progress report, October-December 

1975, 2:7068 (HEDL-TME-75-144) 
LMFBR TYPE REACTORS/FIRES 

Aerosol formation and filter behavior during sodium fires, 
2:7337 (EURFNR-1338) 

Density and shape factor of sodium aerosol. Progress report, 
April 1, 1976-June 30, 1976, 2:7287 (COO-2803-3) 

Safety tests carried out at Cadarache. Sodium fires, 2:7358 

LMFBR TYPE REACTORS/FLOW BLOCKAGE 

FFM water mockup studies of the near-wake region of 

permeable flow blockages, 2:7307 (ORNL/TM-5514) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Core engineering. Fifty-eighth quarterly report, February-April 

1976, 2:7062 (GEAP-10028-58 ) 
LMFBR TYPE REACTORS/FUEL CANS 

Reference fuel studies. Second semi-annual report, August 1975- 

January 1976, 2:7064 (GEAP-14032-4) 
LMFBR TYPE REACTORS/FUEL CYCLE 

The fast breeder reactor - energy without depletion of natural 

resources, 2:7097 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Brazing connections for service in liquid sodium, 2:7084 

Coolant mixing in LMFBR rod bundles and outlet plenum 
mixing transients. Progress report, December |, 1975- 
February 29, 1976, 2:7056 (COO-2245-28) 

Development of models for dynamics of subassembly can walls 
during core disruption, 2:7298 (LA-UR-76-2175) 

Effect of permeability on the consequences of local blockages in 
fast reactor subassemblies (LMFBR), 2:7099 

Fuel element for fast nuclear reactors (Patent), 2:7088 

Measurements of flow in an air model of a partly blocked fast 
reactor subassembly (LMFBR), 2:7100 

Nuclear reactor fuel element sub-assemblies (Patent), 2:7095 

Nuclear reactor fuel element sub-assemblies (Patent), 2:7096 

Vibration of nuclear fuel bundles, 2:7093 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Advanced safety analysis. Sixth quarterly report, December 
1975-February 1976, 2:7291 (GEAP-14038-6) 

Fuel pin failure models and fuel-failure thresholds for core 
disruptive accident analysis, 2:7297 (LA-UR-76-2174) 

LMFBR safety and core systems programs. Progress report, 
January-March 1976 (Fuel Failure Mockup Facilities), 2:7306 
(ORNL/TM-S5 13) 

LMFBR TYPE REACTORS/FUEL MANAGEMENT 

Reactivity and power shape control: theory and numerical 

applications, 2:7051 (ANL-76-52) 
LMFBR TYPE REACTORS/FUEL PINS 

Problems raised by the flushing of the sodium joint in a carbide 

fuel element for the fast neutron programme, 2:7102 





LMFBR TYPE REACTORS/FUEL PINS 


Safety studies on oxide fuel elements for the fast neutron 
rogramme, 2:7101 
LMFBR TYPE REACTORS/FUEL RODS 
Reference fuel studies. Second semi-annual report, August 1975- 
January 1976, 2:7064 (GEAP-14032-4) 
LMFBR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Problems raised by the flushing of the sodium joint in a carbide 
fuel element for the fast neutron programme, 2:7102 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Out of pile thermal studies for the safety of sodium cooled fast 
reactors, 2:7357 
LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
Fast response temperature sensor for use in liquid sodium, 
2:7109 
LMFBR TYPE REACTORS/LEVEL INDICATORS 
Sodium level gages for nuclear power plants, 2:7085 
LMFBR TYPE REACTORS/LOSS OF FLOW 
SSC: an advanced thermohydraulic transient code for LMFBRs. 
png A — ae. January 1-March 31, 1976, 2:7284 
(BNL-NUREG-50527) 
Thermal-hydraulic transients with coolant and core materials in 
LMFBR safety evaluations. Quarterly progress report, March 
1, 1976-May 30, 1976, 2:7301 (NP-21219) 
LMFBR TYPE REACTORS/MELTDOWN 
Advanced safety analysis. Sixth quarterly report, December 
1975-February 1976, 2:7291 (GEAP-14038-6) 
LMFBR TYPE REACTORS/PLUTONIUM RECYCLE 
Cooperative nuclear data and methods development. Third 
quarterly report, January-March 1976, 2:7065 (GEAP-14074- 
3 


) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Prediction of the coolant temperature field in a breeder reactor 
including interassembly heat transfer (LMFBR), 2:7092 
Sodium technology technical progress report, October-December 
1975, 2:7068 (HEDL-TME-75-144) 
LMFBR TYPE REACTORS/RADIATION HEATING 
Physics evaluations and applications. Quarterly progress report 
for period ending April 30, 1976, 2:7075 (WARD-XS-3045- 
13) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Out of pile thermal studies for the safety of sodium cooled fast 
reactors, 2:7357 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Dynamic modelling of fast reactor component response to 
sound, 2:7098 
GEC's Whetstone sodium facilities, 2:7108 
Reactor development program progress report, May-June 1976, 
2:7279 (ANL-RDP-51) 
Sodium technology technical progress report, October-December 
1975, 2:7068 (HEDL-TME-75-144) 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Crack propagation testing for LMFBR piping, Phase I. Final 
report, 2:7072 (WARD-HT-3045-17) 
Device for cooling the upper part of the vessel of a liquid 
sodium cooled reactor (Patent), 2:7077 
High-temperature piping design technology. Quarterly technical 
progress report, April-June 1976, 2:7049 (AIl-ERDA-13177) 
Mass transfer related pressure drop fluctuations in flowing 
sodium systems, 2:7054 (CONF-760503-16) 
New type of monitoring and control equipment for trace-heated 
reactor plants, 2:7081 
Small sodium-to-gas leak behavior in relation to LMFBR leak 
detection system design, 2:7055 (CONF-760503-17) 
Stop valve (Patent), 2:7080 
— and evaluation of LMFBR thermal stratification 
problems, applicable analytical models, and devices for 
counteracting thermal stratification, 2:7053 (ANL-CT-76-3) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Development of models for dynamics of subassembly can walls 
during core disruption, 2:7298 (LA-UR-76-2175) 
Hydrodynamics of post-disassembly fuel expansions (LMFBR), 
2:7339 


Incoherency effects in clad relocation dynamics for LMFBR 
CDA analyses, 2:7361 

Reactor development program progress report, May-June 1976, 
2:7279 (ANL-RDP-S51) 

Review of the transition phase of core-disruptive accidents in 
LMFBRs, 2:7282 (BNL-NUREG-21797) 

Role of core-disruptive accidents-in design and licensing of 
LMFBRs, 2:7349 

SIMMER-I, an LMFBR disrupted core analysis code, 2:7299 
(LA-UR-76-2183) 

Summary of comments offered at the meeting on recriticality 
energetics, ANL, April 5-6, 1976, 2:7296 (LA-UR-76-887) 
Thermohydraulic LMFBR safety experiments. Quarterly report, 

January-March 1976, 2:7283 (BNL-NUREG-50526) 
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LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Core restraint development. Quarterly progress report for period 
ending May 31, 1976, 2:7071 (WARD-CR-3045-13) 
LMFBR TYPE REACTORS/REACTOR CORES 
Advanced LMFBR core design. Third quarterly report, January- 
March 1976, 2:7066 (GEAP-14078-3) 
Core engineering. Fifty-eighth quarterly report, February-April 
1976, 2:7062 (GEAP-10028-58) 
Gamma heating in LMFBR media, 2:7057 (COO-2250-18) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Cooperative nuclear data and methods development. Third 
quarterly report, January-March 1976, 2:7065 (GEAP-14074- 
3) 


MC%-2: a code to calculate fast neutron spectra and multigroup 
cross sections, 2:7052 (ANL-8144) 

Physics evaluations and applications. Quarterly progress report 
for period ending April 30, 1976, 2:7075 (WARD-XS-3045- 
13) 

Physics evaluations and applications quarterly progress report 
for period ending October 31, 1975, 2:7074 (WARD-XS- 
3045-11) 

Reactor development program progress report, May-June 1976, 
2:7279 (ANL-RDP-S1) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Fuels, materials, and control rod development programs. Semi- 
annual technical progress report, July-December 1975 
(LMFBR,; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 

Sodium Technology Program: component materials 
compatibility. Quarterly progress report for period ending 
October 31, 1975, 2:7073 (WARD-NA-3045-31) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Fast Reactor Safety Research Program quarterly report, April- 
June 1976, 2:7308 (SAND-76-0372) 

LMFBR safety. 1. Review of current issues and bibliography of 
literature, 1960-1969, 2:7070 (ORNL/NUREG/NSIC- 
125(Vol.1)) 

LMFBR safety and core systems programs. Progress report, 
January-March 1976 (Fuel Failure Mockup Facilities), 2:7306 
(ORNL/TM-S55 13) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly fn gy report, January 1-March 31, 1976, 2:7284 
(BNL-NUREG-50527) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

EXPERIMENTS 

In pile studies for the safety of fast neutron reactors, 2:7356 

LMFBR TYPE REACTORS/REACTOR SHUTDOWN 

Advanced safety analysis. Sixth quarterly report, December 

1975-February 1976, 2:7291 (GEAP-14038-6) 
LMFBR TYPE REACTORS/SHIELDS 

Comparison of rod versus slab-type core neutron shields for 
LMFBR applications. Supplement 1, 2:7063 (GEAP-13822- 
5(Suppl.!)) 

LMFBR TYPE REACTORS/STEAM GENERATORS 
Experimental investigation of the wastage of steam generator 
materials by sodium-water reactions. Volume 1, 2:7067 

(GEAP-14094) 

Implications of small water leak reactions on sodium heated 
steam generator design, 2:7113 

Questions raised in developing fast reactor steam generator 
designs, 2:7114 

Selection of values of design peak heat flux to reduce the risk of 
waterside corrosion in fast reactor steam generator, 2:7111 

Some factors affecting fast reactor steam generator integrity 
considered from a utility viewpoint, 2:7110 

LNG 
See LIQUEFIED NATURAL GAS 
LOSS CONE INSTABILITY 
Electromagnetic instability in interpenetrating electron-ion 
plasmas with generalized distribution functions, 2:8800 
LOSS OF COOLANT 
Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition (PWR), 2:7338 (NR-tr-005 ) 
LOSS OF COOLANT/COMPUTER CALCULATIONS 
RELAP4 computer code. III. LOCA analysis results of a typical 
PWR plant, 2:7343 
LOSS OF COOLANT/COMPUTER CODES 
RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume III. Checkout applications (PWR and 
BWR), 2:7221 (ANCR-NUREG-1335( Vol.3)) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Fission product transport analysis: task 2. Quarterly progress 
report, April-June 1976 (PWR; spent fuel casks), 2:7281 
(BMI-NUREG- 1955) 
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LOSS OF COOLANT/FUEL ELEMENT FAILURE 

Multirod Blurst Test Program quarterly progress report, January- 

March 1976 (BWR; PWR), 2:7304 (ORNL/NUREG/TM-36) 
LOSS OF COOLANT/HEAT TRANSFER 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume I. RELAP4/MODS description (PWR 
and BWR), 2:7220 (ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume II. Program implementation (PWR 
and BWR), 2:7278 (ANCR-NUREG-1335(Vol.2)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume III. Checkout applications (PWR and 
BWR), 2:7221 (ANCR-NUREG-1335(Vol.3)) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, July 1, 1975-September 30, 1975 
(PWR and BWR type reactors), 2:7309 (SUNYSB-NUREG- 
0001) 

LOSS OF COOLANT/HYDRAULICS 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume I. RELAP4/MODS description (PWR 
and BWR), 2:7220 (ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume II. Program implementation (PWR 
and BWR), 2:7278 (ANCR-NUREG-1335(Vol.2)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume III. Checkout applications (PWR and 
BWR), 2:7221 (ANCR-NUREG-1335(Vol.3)) 

LOSS OF COOLANT/HYDRODYNAMICS 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, July 1, 1975-September 30, 1975 
(PWR and BWR type reactors), 2:7309 (SUNYSB-NUREG- 
0001) 

LOSS OF COOLANT/RESEARCH PROGRAMS 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, July 1, 1975-September 30, 1975 
(PWR and BWR type reactors), 2:7309 (SUNYSB-NUREG- 
0001) 

LOSS OF FLOW/COMPUTER CODES 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, January 1-March 31, 1976, 2:7284 
(BNL-NUREG-50527) 

LOSS OF FLOW/HEAT TRANSFER 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, January 1-March 31, 1976, 2:7284 
(BNL-NUREG-50527) 

Thermal-hydraulic transients with coolant and core materials in 
LMFBR safety evaluations. Quarterly progress report, March 
1, 1976-May 30, 1976, 2:7301 (NP-21219) 

Thermal response of core and central-cavity components of a 
high-temperature gas-cooled reactor in the absence of forced 
convection coolant flow (NATCON code), 2:7305 
(ORNL/TM-5354) 

LOSS OF FLOW/HYDRAULICS 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterl ess report, January |-March 31, 1976, 2:7284 
(BN L-NUREG-50527) iy 

Thermal-hydraulic transients with coolant and core materials in 
LMFBR safety evaluations. Quarterl — report, March 
1, 1976-May 30, 1976, 2:7301 (NP-21219) 

LOSS OF FLOW/PRESSURE GRADIENTS 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterl ress report, January 1-March 31, 1976, 2:7284 
(BN L-NUREG-50S27) 

LOUISIANA/GEOPRESSURED SYSTEMS 

Legal issues in the development of geopressured-geothermal 
resources of Texas and Louisiana Gulf Coast, 2:6840 (CONF- 
760222-P5) 

LOUISIANA/GEOTHERMAL RESOURCES 

Legal issues in the development of geopressured-geothermal 
resources of Texas and Louisiana Gulf Coast, 2:6840 (CONF- 
760222-P5) 

Proceedings of seaond geopressured geothermal energy 
conference, Austin, Texas, February 23-25, 1976. Volume V. 
Legal, institutional, and environmental, 2:6839 (CONF- 
760222-P5) 

LOW BTU GAS 

Low-Btu gas from coal: IGT's more than 30 years of experience, 

2:6475 (NP-21205) 


MAGMA SYSTEMS/SEISMIC SURVEYS 


LOW BTU GAS/DESULFURIZATION 
High temperature sulfur removal system development for the 
Westinghouse fluidized bed coal gasification process (21 
refs.), 56487 
Hot gas cleanup process for removing H,S from low-Btu gases 
using iron oxide absorbents (11 refs.), 2:6457 
Reaction of H,S with half-calcined dolomite in a regenerable 
process (5 refs.), 2:6458 
LOW BTU GAS/MEETINGS 
One-hundred and seventy-second national meeting of the 
American Chemical Society, Division of Fuel Chemistry. 
Volume 21, No. 4. Conference held at San Francisco, 
California, August 29 to September 3, 1976, 2:6481 
LOW-BETA PLASMA/RAYLEIGH SCATTERING 
Propagation of sound and spectrally resolved Rayleigh scattering 
in weakly ionized plasmas, 2:88 14 
LPR REACTOR/REACTOR CONTROL SYSTEMS 
Microcomputer controller for a nuclear pool reactor, 2:7237 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
RBE for fast neutrons: the link between animal experiments and 
clinical practice, 2:8091 
LUNGS/DELAYED RADIATION EFFECTS 
Late effects of inhaled plutonium in dogs, 2:8111 
LUNGS/INJURIES 
Flow-system analysis of exfoliated pulmonary cells: results of 
initial characterization studies in hamstéfs, 2:8039 (LA-UR- 
76-2/32) 
LUNGS/SPATIAL DOSE DISTRIBUTIONS 
Metabolism and biological effects in rodents of plutonium and 
other actinide elements, 2:8117 
LUTETIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
LYMPH/BIOLOGICAL RADIATION EFFECTS 
Extracorporeal irradiation of blood and lymph in 
adrenalectomized calves, 2:8106 
LYMPHOCYTES/A BUNDANCE 
Extracorporeal irradiation of blood and lymph in 
adrenalectomized calves, 2:8106 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 
Biological effects of accelerated boron, carbon, and neon ions, 
2:8064 
Extracorporeal irradiation of blood and lymph in 
adrenalectomized calves, 2:8106 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOPENIA/DOSE-RESPONSE RELATIONSHIPS 
Late effects of inhaled plutonium in dogs, 2:8111 
LYNCHBURG POOL REACTOR 
See LPR REACTOR 


MACHINE PARTS/FABRICATION * 
Burrs produced by end milling, 2:7467 (BDX-613-1503) 
Economic optimization techniques applicable to precision 
miniature machining, 2:7468 (BDX-613-1512(Rev.)) 
Economic tradeoffs in deburring, 2:7469 (BDX-613-1620) 
Fixturing and handling of miniature components, 2:7752 (BDX- 
613-1482) 
MACHINE PARTS/SURFACE FINISHING 
Deburring by centrifugal barrel tumbling, 2:7755 (BDX-613- 
1559) 
MACHINING 
Deburring capabilities for miniature precision parts, 2:7750 
(BDX-613-1604) 
MACROPHAGES /INJURIES 
Flow-system analysis of exfoliated pulmonary cells: results of 
initial characterization studies in hamsters, 2:8039 (LA-UR- 
76-2/32) 
MAGMA SYSTEMS/HEAT EXTRACTION 
Preliminary proposal to investigate a new energy source: direct 
magma tap, 2:6814 (SLA-73-0907) 
Proposal to investigate a new energy source: the direct magma 
tap, 2:6813 (SLA-73-0850) 
MAGMA SYSTEMS/RESEARCH PROGRAMS 
Preliminary proposal to investigate a new energy source: direct 
magma tap, 2:6814 (SLA-73-0907) 
Proposal to investigate a new energy source: the direct magma 
tap, 2:6813 (SLA-73-0850) 





MAGMA SYSTEMS/SEISMIC SURVEYS 


MAGMA SYSTEMS/SEISMIC SURVEYS 

Seismological investigation of crack formation in hydraulic rock 
fracturing experiments and in natural geothermal 
environments. es ae report, September |, 1975-August 31, 
1976, 2:6824 (COO-2534-2) 

MAGNESIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
MAGNESIUM 24/COMPOUND-NUCLEUS REACTIONS 

Observation of a J/sup m/ = 4* resonance in the "*C + "C 
system at E/sub c.m./ = 7.75 MeV (Total cross sections, 
angular distribution, 13 to 18.5 MeV, excitation function), 
2:8482 (ANL/PHY-76-2( Vol.2)) 

MAGNESIUM 24/ENERGY LEVELS 

Observation of a J/sup m/ = 4* resonance in the "*C + "C 
system at E/sub c.m./ = 7.75 MeV (Total cross sections, 
angular distribution, 13 to 18.5 MeV, excitation function), 
2:8482 (ANL/PHY-76-2( Vol.2)) 

MAGNESIUM 24 TARGET/ALPHA REACTIONS 

Present status of time-reversal invariance in the nuclear 

interactions, 2:8516 
MAGNESIUM 24 TARGET/OXYGEN 16 REACTIONS 

Probing the nuclear shape by heavy-ion inelastic scattering 

(Reaction mechanism, 42 MeV, differential cross sections, 
hase differences), 2:8514 (ANL/PHY-76-2(Vol.2)) 
MAGNESIUM 26/ROTATIONAL STATES 

Gamma ray emission following the fusion of the "F + "%C 

system, 2:8505 (ANL/PHY-76-2( Vol.2)) 
MAGNESIUM 26 TARGET/BORON 11 REACTIONS 

Optical theorem for heavy-ion scattering (Partial wave 
expansion, total cross sections), 2:8613 (ANL/PHY-76- 
2(Vol.2)) 

MAGNESIUM ALLOYS 
See also MAGNESIUM BASE ALLOYS 
MAGNESIUM ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding of tube-tube plate joints with a sectional 
chamber system, 2:7479 
MAGNESIUM BASE ALLOYS/ELECTRON BEAM WELDING 
APR electron beam welding in nuclear engineering, 2:7483 
MA M FLUORIDES/LUMINESCENCE 
Position of the *D, level of Eu** in AMgF; (A=K, Rb, Cs), 
2:8297 
MAGNESIUM NITRATES/ADIABATIC ee 
Nuclear alignment of “Co in diluted CMN, 2:7 
MAGNESIUM OXIDES/CATALYTIC EFFECTS 

Process for gasification of heavy hydrocarbons (Patent; contact 

steam decomposition reaction; 700 to 1000°C), 2:6592 
MAGNESIUM OXIDES/F CENTERS 
Electronic structure of the F center in the alkaline earth oxides, 
2:7669 (CONF-76083 1-3) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC MIRROR TYPE REACTORS/OPTIMIZATION 
Mirror hybrid reactor optimization studies, 2:8834 (UCRL- 
78614) 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/HIGH-BETA PLASMA 
High-beta, three-dimensional mirror equilibria, 2:8742 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Particle motion and diffusion in geometric mirrors, 2:8741 
MAGNETIC MIRRORS/REVIEW: 

Studies on the physics of high-temperature plasma and 
controlled thermonuclear synthesis in the USSR. A short 
review of the program's development, May 1975-May 1976, 
2:8843 (ERDA-tr-189) 

MAGNETIC MONOPOLES 
SU(3) magnetic m les, 2:8397 
MAGNETOACOUSTIC WAVES/PARAMETRIC INSTABILITIES 
Fast electrons and parametric excitation of a fast magnetosonic 
wave in a plasma, 2:8811 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOMETERS 
See also FLUXGATE MAGNETOMETERS 
VIBRATING SAMPLE MAGNETOMETERS 

Generating ultra-low — field regions with 

——- shi and their use with a sensitive 
tic charge detector, 2:7775 
MAGN ‘OMETE S/DESIGN 

SQUID system for detecting evoked magnetic fields of the 
human brain, 2:7773 

Superconducting magnetic sensor with improved balancing 

m (Patent), 2:7829 
F SQUID iometer for 
MAGNETOM RS/SQUID DEVIC 
Thin-film dc Squid gradiometer, 2:7766 (LBL-5462) 


tic measurements, 2:7768 
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MAGNETOSPHERE/CHARGED-PARTICLE TRANSPORT 
a of trapped particle motion in a magnetic dipole field, 


MAGNETOSPHERE/ELECTRON LOSS 
—— ga of very low frequency (VLF) waves into the 
and the m tosphere of the earth, 2:8184 
MAIZE/G NETIC. RADIATION EFFECTS 
Effectiveness of fission neutrons versus gamma radiation for 
inducing somatic mutations in presoaked seeds of maize, 
2:8074 
MAKI PARAMETER 
See GINZBURG-LANDAU THEORY 
MAMMARY GLANDS/NEOPLASMS 
Radiopharmaceuticals for diagnosis and treatment. P 
report, August 1, 1976-July 31, 1977 ('*I, "I, ™Se, “C, *P), 
2:8050 (COO-2031-4) 
MAN 
See also PATIENTS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Living with radiation. The problems of the nuclear age for the 
layman, 2:8076 (ERDA-76/89) 
MAN/GENETIC RADIATION EFFECTS 
Mutation and the amount of human ill health, 2:8082 
Use of chromosome aberrations for predicting genetic hazards to 
man, 2:8081 
Use of the mouse to fill gaps in our risk assignments, 2:8099 
MAN/RADIATION DOSES 
Environmental impact of '*C released by a nuclear fuel- 
reprocessing plant (Calculation of external dose and whole- 
body doses), 2:6710 
MAN/RADIATION PROTECTION 
Living with radiation. The problems of the nuclear age for the 
layman, 2:8076 (ERDA-76/89) 
MANGANESE/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
MANGANESE 56/BIOLOGICAL ACCUMULATION 
Effects of limnological variables on bioaccumulation factors, 
2:8014 
MANGANESE ALLOYS/TRANSITION TEMPERATURE 
Influence of lattice defects on the Tsub(c)-depression in dilute 
ZnMn single crystals, 2:7563 
MANGANESE ALLOYS/TUNNEL EFFECT 
Tunneling observation of localized bands in superconductors 
with magnetic impurities, 2:7539 
MANGANESE COMPOUNDS/CRYSTAL STRUCTURE 
Structural and magnetic transitions in BaMnF,, 2:8656 (BNL- 
21475) 
MANGANESE COMPOUNDS/NEUTRON DIFFRACTION 
Structural and magnetic transitions in BaMnF,, 2:8656 (BNL- 
21475) 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
MANY-BODY PROBLEM/CALCULATION METHODS 
A new approach in the problem of three and more bodies, 
2:8433 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MASKS 
See RESPIRATORS 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIALS 
Ukrainian Physics Journal, 2:7527 (AEC-tr-7297/6) 
MATERIALS/FRACTURE PROPERTIES 
Fracture mechanics testing capability, 2:7753 (BDX-613- 
1531(Rev.)) 
MATERIALS/GOVERNMENT POLICIES 
Federal materials research and development: modernizing 
institutions and m ement, 2:7407 (OSP-76-9) 
MATERIALS/RESEARCH PROGRAMS 
1975 annual summary report (Abstracts of otk published 
during previous calendar year), 2:8353 (IS 
Federal materials research and re yo aeeuattiee 
institutions and m ement, 2:7407 (OSP-76-9) 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING/REGULATORY GUIDES 
Announcement of a safety regulation by the ‘Kerntechnischer 
Ausschuss’ (BWR; PWR), 2:7161 
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MATHEMATICS 
See also STATISTICS 
MATHEMATICS/RESEARCH PROGRAMS 
Annual progress report, May 21, 1975-20 May 1976 
(Department of Computer Science, University of Illinois at 
Urbana-Champaign), 2:8872 (COO-2383-0031) 
Mathematics and Statistics Research Department progress report 
for period ending June 30, 1976 (Computer Sciences Division, 
ORNL), 2:8880 (ORNL/CSD-13) 
MATRICES 
See also G MATRIX 
S MATRIX 
ALPS: classes of stable and semipositive matrices, 2:8881 
(ORNL/CSD-14) 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
ANEMOMETERS 
BOLOMETERS 
CALORIMETERS 
DENSIMETERS 
FLOWMETERS 
HYDROGEN METERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
PHOTOMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
SPECTROMETERS 
THERMOCOUPLES 
THERMOMETERS 
MEASURING INSTRUMENTS/RESEARCH PROGRAMS 
Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 
MEAT/PROCESSING 
Energy conservation in the meat processing industry. Progress 
report, June 1, 1976-September 30, 1976, 2:7440 (ORO- 
5097-1) 
MECHANICAL HEART/TESTING 
Biological effects of implanted nuclear energy sources for 
artificial heart devices. Progress report, September |, 1975- 
August 31, 1976, 2:8110 (COO-2506-2) 
MECHANICAL STRUCTURES 
See also HONEYCOMB STRUCTURES 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
MODSAP: a modified version of the structural analysis program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures, 2:7194 (GA-A-14006) 
Preliminary user’s manuals for DYNA3D and DYNAP 
(nonlinear dynamic analysis of solids in three dimensions), 
2:7757 (UCID-17268) 
Tower analysis (Vertical axis wind turbines), 2:6902 (SAND-76- 
5586) 
MECHANICAL VIBRATIONS/WAVE PROPAGATION 
Elastic wave propagation through an infinite stratum of porous 
material, 2:8718 (SAND-76-0328) 
MECHANICS 
See also FLUID MECHANICS 
MECHANICS/EQUATIONS OF MOTION 
Equations of motion for free-flight systems of rotating-translating 
bodies (Vectors, differential equations), 2:8717 (SAND-76- 
0266) 
MEDICINE 
See also PATIENTS 
RADIOLOGY 
RADIOTHERAPY 
MEDICINE/RESEARCH PROGRAMS 
Annual report, 1976 (Medical research programs), 2:8053 
(FMI-43) 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT REMOVAL 
Advanced safety analysis. Sixth quarterly report, December 
1975-February 1976 (LMFBR), 2:7291 (GEAP-14038-6) 
Fast Reactor Safety Research Program quarterly report, April- 
June 1976 (LMFBR excursions, meltdown debris bed and 
Se and fuel motion detection), 2:7308 (SAND-76- 


MELTDOWN/CONTAINMENT 
Advanced safety analysis. Sixth quarterly report, December 
1975-February 1976 (LMFBR), 2:7291 (GEAP-14038-6) 
MELTDOWN/CRITICALITY 
Advanced safety analysis. Sixth quarterly report, December 
1975-February 1976 (LMFBR), 2:7291 (GEAP-14038-6) 


METALS 


MELTDOWN/POOL BOILING 
Fast Reactor Safety Research Program quarterly report, April- 
June 1976 (LMFBR excursions, meltdown debris bed and 
pool behavior, and fuel motion detection), 2:7308 (SAND-76- 
372 


0372) 
MELTDOWN/SIMULATION 
Experimental investigation of the meltdown behaviour of LWR 
fuel elements, 2:7319 
MERCURY/ABUNDANCE 
Reconnaissance for mercury over geothermal areas of the 
Imperial Valley, California (Analysis of 5 eT of soil gas and 
gas from drill holes), 2:6830 (USGS-OFR-73-113) 
MERCURY/AEROSOL GENERATORS 
Radioactive mercury vapor generating and exposing system for 
small scale animal experiments, 2:8122 
MERCURY/ELECTRON-ATOM COLLISIONS 
Electron-collisional excited-state kinetics in argon and mercury 
electrical discharges, 2:8320 
MERCURY/ENVIRONMENTAL TRANSPORT 
Environmental behavior of trace contaminants, 2:7969 (ORNL- 


5193) 
MERCURY/PHASE TRANSFORMATIONS 
Dynamic study of the transition of a single superheated 
superconducting granule to the normal state, 2:7564 
MESON RESONANCES 
See also ETA-958 RESONANCES 
F-1514 RESONANCES 
Q RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/ELECTROPRODUCTION 
Charm threshold in electron-positron annihilation (Charmonium 
model, cross sections), 2:8357 (COO-2220-78) 
MESON RESONANCES/MASS FORMULAE 
SU(4): algebraic approach to new resonances. Technical report 
No. 76-139 (Review), 2:8437 (COO-1545-185) 
MESON RESONANCES/REGGE TRAJECTORIES 
Regge spectroscopy of charmed mesons, 2:8427 (COO-1545- 
198 


MESON-BARYON INTERACTIONS/ELASTIC SCATTERING 
Impact parameter study of elastic hadron-proton scattering at 50 
and 175 GeV/c. Interim report No. 137 (Differential cross 
sections, optical model, partial waves), 2:8421 (COO-3130TB- 
221) 
MESONS 
See also MESON RESONANCES 
POMERANCHUK PARTICLES 
PSEUDOSCALAR MESONS 
MESONS/PARTICLE PRODUCTION 
Study of the neutron-proton interaction in the 300 to 700 MeV 
energy region. Annual progress report, 1975-76 (Differential 
cross sections, summaries of research activities at Texas A and 
M University), 2:8369 (ORO-4449-19) 
METAL-GAS BATTERIES 
See also CADMIUM-AIR BATTERIES 
NICKEL-HYDROGEN BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/DESIGN 
Metal-gas battery with axial reactant gas storage cavity (Patent), 
2:7389 
METAL-METAL OXIDE BATTERIES 
See also IRON-NICKEL BATTERIES 
NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
ZINC-MANGANESE BATTERIES 
METAL-METAL OXIDE BATTERIES/CATHODES 
Method of producing electrodes (Patent), 2:7397 
METAL-METAL OXIDE BATTERIES/ELECTROLYTES 
Non-aqueous battery system (Lewis acid-type solute in 
nitrobenzene or substitutions; patent), 2:7403 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/CATHODES 
Method of producing electrodes (Patent), 2:7397 
METAL-NONMETAL BATTERIES/DESIGN 
Secondary electrochemical cell having non-consumable silicon 
cathode (Patent; Zn/ZnBr,/Si is preferred embodiment, but 
other constituents may be used), 2:7391 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
Galvanic cell with solid fluoride ion-conductive electrolyte 
(Patent; M/sub n/Pb/sub |-n/F/sub 2-n/, where M is K or Rb, 
Pb is lead or lead alloy, F is fluorine, 300°C), 2:7399 
Non-aqueous battery system (Lewis acid-type solute in 
nitrobenzene or substitutions; patent), 2:7403 
METALS 
See also ACTINIDES 





LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/DEPOSITION 
Distributions and natural levels of related metals in a trophic 
thway, 2:7991 (ICP-1095) 
METALS/DISTRIBUTION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
METALS/ECOLOGICAL CONCENTRATION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
METALS/ION COLLISIONS 
Energy spectra of secondary electrons emitted from metal 
= under bombardment with high energy noble gas ions, 
Inelastic collisions at ion bombardment surface. I. Studies in 
secondary ion and photon excitation, 2:8202 
METALS/PHYSICAL RADIATION EFFECTS 
Steady state dislocation-void configuration under irradiation, 
2:7609 
METALS/THERMAL INSULATION 
Thermal insulation material (Patent), 2:7104 
METASTASES/DIAGNOSTIC TECHNIQUES 
Immunologic approach to tumor imaging, 2:8052 
METASTASES/SCINTISCANNING 
Immunologic approach to tumor imaging, 2:8052 
METEORITES/AGE ESTIMATION 
Fission-track ages of four meteorites, 2:8130 
METEORITES/FISSION TRACKS 
Fission-track ages of four meteorites, 2:8130 
METEOROLOGY/RESEARCH PROGRAMS 
Radiological and Environmental Research Division annual 
report, January-December 1974, 2:7966 (ANL-75-3(Pt.4)) 
METHANATION/CATALYSIS 
Formation of surface carbon and methanation catalysis on 
alumina supported nickel (21 refs.; Ni/Al,O,;; CH, formed at 
and above 375°K), 2:6486 
METHANATION/CATALYSTS 
High-temperature methanation catalyst for SNG applications (4 
refs; 30 atm. press.; temp. to 750°C; Ni-base catalyst), 2:6483 
Methanation activity of supported nickel alloys (6 refs.; atm. 
press.; 225 and 250°C; Al,O;-supported Ni and alloys of Ni 
with Pt, Pd, Ru, Rh, Co, Fe, MoO ), 2:6484 
METHANATION/CHEMICAL REACTORS 
Results and analysis of three experiments in a bench-scale tube- 
wall methanation reactor (7 references; 5 tables; 13 graphs; 
Raney Ni catalyst; methanation at 300 psig and 340 and 
380°C), 2:6476 (PERC/RI-76/4) 
METHANATION/PILOT PLANTS 
Pilot plant operation of a nonadiabatic methanation reactor (15 
refs.; Raney nickel catalyst), 2:6482 
METHANE/RECOVERY 
Preliminary conceptual design of commercial geopressured 
geothermal fuel plants, 2:6857 (CONF-760222-P4) 
METHANE/SOLUBILITY 
Reservoir fluid sampling and analysis for a geopressured 
geothermal well, 2:6835 (CONF-760222-P3) 
METHYL PHENOLS 
See CRESOLS 
MEXICO/NUCLEAR POWER 
Nuclear power in Latin America, 2:6958 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/PLASMA DIAGNOSTICS 
Determination of the concentration of cesium atoms in an 
argon-cesium flow by the radiation absorption method, 2:7420 
(ANL-Trans-1077) 
— of the electrical conductivity of a plasma in combustion 
roducts (Q-factor method), 2:7421 (ERDA-tr-186) 
MICE/GENETIC RADIATION EFFECTS 
Comparison of the mutagenic effect of chemicals and ionizing 
iation in the spermatogenic cells of the mouse, 2:8100 
Use of the mouse to fill gaps in our risk assignments, 2:8099 
MICE/GENETICS 
Use of molecular hybridization to explore genetic relationships. 
ape report, July 1, 1975-March 31, 1976 (Primates, mice, 
hila), 2: 8043 (COO-3133-14) 
MICELLA SYSTEMS/OPTIMIZATION 
Optimizing petroleum recovery micellar systems utilizing zeta 
tential (Patent), 2:6587 
MICHIGAN/RADIOACTIVE WASTE DISPOSAL 
Answers to questions by the Michigan Governor's Nuclear 
Waste Disposal Task Force, 2:6704 (Y/OWI/TM-4(Rev.)) 
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MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS/DESIGN 
Channel electron multipliers (Patent), 2:7910 
MICROCHANNEL ELECTRON MULTIPLIERS/READOUT 
SYSTEMS 


Quadrant anode image sensor, 2:7936 
MICROELECTRONIC CIRCUITS/ADHESIVES 
Adhesives for hybrid microcircuits, 2:7874 (SAND-76-0179) 
MICROELECTRONIC CIRCUITS/CONNECTORS 
Miniature interconnection development. Final report, 2:7872 
(BDX-613-165 1(Rev.)) 
MICROELECTRONIC CIRCUITS/COVERINGS 
Cover evaluation for large hybrid microcircuits. Final report, 
2:7864 (BDX-613-1500(Rev.)) 
MICROELECTRONIC CIRCUITS/FABRICATION 
Ceramic flat pack enclosures for precision quartz crystal units, 
2:7614 (GEPP-246) 
Characterization of chromium-gold films for hybrid 
microcircuits. Final report, 2:7868 (BDX-613-1564(Rev.)) 
MICROELECTRONIC CIRCUITS/MATERIALS 
Gold aluminum interconnect stability on thin film hybrid 
microcircuit substrates, 2:7875 (SAND-76-0306) 
MICROELECTRONIC CIRCUITS/PERFORMANCE 
Necessity of characterizing hybrid microcircuit elements at 
microwave frequencies, 2:7863 (BDX-613-1477) 
MICROELECTRONIC CIRCUITS/PLATING 
Plating hybrid microcircuits. Final report, 2:7870 (BDX-613- 
1575) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
UNICELLULAR ALGAE 
VIRUSES 
YEASTS 
MICROORGANISMS/GENETIC RADIATION EFFECTS 
Determinants of the mutagenic specificity of chemical and 
physical agents in microorganisms, 2:8067 
MICROPROCESSORS/EQUIPMENT INTERFACES 
High-speed multiple-channel analog to digital data acquisition 
module for microprocessor systems, 2:8878 (LA-UR-76-994) 
System designer looks at the GPIB, 2:8886 (UCRL-78421) 
MICROPROCESSORS/PROGRAMMING 
Software for the Intel 8080 microprocessor resident on Machine 
M (0), 2:8875 (LA-6440-MS) 
MICROSPHERES/TRACER TECHNIQUES 
Effects of hydration and physical therapy on tracheal transport 
velocity (/sup 99m/Tc-labeled microspheres), 2:8051 (UCLA- 
12-1090) 
MICROWAVE RADIATION/BACKSCATTERING 
Microwave cross section of an ionized channel, 2:8189 (UCID- 
17238) 
MICROWAVE RADIATION/SCATTERING 
Microwave cross section of an ionized channel, 2:8189 (UCID- 
17238) 
MILITARY FACILITIES/ENERGY CONSERVATION 
Fuel and energy conservation program, 2:7442 
MILK/SAMPLING 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
MILLSTONE-1 REACTOR/STEAM CONDENSERS 
Casto, W.R. (comp.), 2:7347 
MINERAL RESOURCES/GOVERNMENT POLICIES 
Federal materials research and development: modernizing 
institutions and management, 2:7407 (OSP-76-9) 
MINERAL RESOURCES/RESEARCH PROGRAMS 
Federal materials research and development: modernizing 
institutions and management, 2:7407 (OSP-76-9) 
MINERAL WASTES/FLUIDIZED-BED COMBUSTION 
Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-31-4) 
MINERALS 
See also FERRITE GARNETS 
GYPSUM 
ZEOLITES 
MINERALS/CATALYTIC EFFECTS 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
MINERALS/THERMODYNAMIC PROPERTIES 
Processes occurring in shock wave compression of rocks and 
minerals, 2:8126 (SAND-76-5548) 
MINING EQUIPMENT/NOISE 
Noise environment of the underground coal mine, 2:6578 
(MESA-IR-1034) 
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MIRRORS/FABRICATION 
Mirrors having stretched reflective sheet materials and method 
and apparatus for their production (Patent), 2:6802 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSOURI UNIV.;COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
MIUS 
(Modular Integrated Utility Systems.) 
Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-31-4) 
MIUS/CONTROL 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
MIUS/DESIGN 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-5611) 
MOBILE HOMES/SOLAR SPACE HEATING 
Combination solar heat collector and onaee | (Patent), 2:6788 
MOBILE HOMES/SOLAR WATER HEATE 
Combination solar heat collector and Siding inne, 2:6788 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MOESSBAUER EFFECT/CALIBRATION 
One possibility of the calibration of Moessbauer spectra, 2:8662 
MOESSBAUER EFFECT/MODULATION 
One possibility of the calibration of Moessbauer spectra, 2:8662 
MOESSBAUER EFFECT/USES 
Low temperature Moessbauer thermometry, 2:7931 
MOLECULAR IONS/COLLISIONS 
Propagation of swift atomic clusters through solids, 2:8211 
MOLECULAR IONS/ION BEAM: 
Some new effects seen in the passage of swift ion clusters 
through solids, 2:8225 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULAR SIEVES/DESIGN 
Practical aspects of molecular sieve unit design and operation, 
2:6606 (CONF-760358-) 
MOLECULAR SIEVES/OPERATION 
Practical aspects of molecular sieve unit design and operation, 
2:6606 (CONF-760358-) 
MOLECULES/PHOTOIONIZATION 
Coherence versus incoherence in stepwise laser excitation of 
atoms and molecules, 2:8329 
MOLECULES/RESEARCH PROGRAMS 
1975 annual summary report (Abstracts of papers published 
during previous calendar year), 2:8353 (IS-3900) 
MOLTEN SALT REACTORS/SECONDARY COOLANT 
CIRCUITS 
Method for preventing tritium contamination of the secondary 
salt and of steam in a molten salt nuclear reactor (Patent), 
2:7078 
MOLYBDENUM/CATALYTIC EFFECTS 
Competitive hydrogenation of model heterocycles and of 
polynuclear aromatics (HDS-2, HDS-1441, HDS-3, and Mo- 
1201T catalysts), 2:6590 
Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 
High pressure liquid chromatographic studies of coal 
liquefaction kinetics (10 refs.), 2:6513 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,03:03; Ni-W/AI,0;-SiO,; Co-Mo/Al, )», 
2:6453 (FE-2028-3) 
MOLYBDENUM/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
MOLYBDENUM/FERMI LEVEL 
Stress dependence of the Fermi surface of molybdenum, 2:7569 
MOLYBDENUM/ION COLLISIONS 
Backscattering of neutralized noble gas ions from polycrystalline 
surfaces at bombarding energies below | keV, 2:8226 
Continuum photon emission by some metals under heavy ion 
bombardment (10 keV Ar* and Ne*), 2:8241 


MULTICHARGED IONS/COLLISIONS 


Excited state formation as a function of initial energy of H* and 
He* ions scattered from metal surfaces (10-30 keV), 2:8200 

Formation of excited H by impact of 5-30-keV H, *, H, *, and 
H; * ions on metal surfaces, 2:8283 

Secondary ion emission from polycrystalline molybdenum: 
energy and angular distributions, 2:826 

Total backscattering of protons from metal surfaces (5-50 keV), 


2:8269 
MOLYBDENUM/ION IMPLANTATION 
Backscattering, trapping and post-bombardment thermal release 
of 100 keV to 2 keV D,* ions at a Mo surface, 2:8209 
MOLYBDENUM /PHYSICAL RADIATION EFFECTS 
15 MeV neutron damage in molybdenum, 2:7604 
MOLYBDENUM/SOLVENT EXTRACTION 
Separation of molybdenum( VI) from uranium(VI) and fission 
products, 2:6661 
MOLYBDENUM/VACANCIES 
Direct observations of vacancies and vacancy-type defects in 
molybdenum following uniaxial shock-wave compression, 
2:7512 


MOLYBDENUM 92 TARGET/PROTON REACTIONS 
The level structure of *Tc (J, lifetimes), 2:8549 
MOLYBDENUM 96 TARGET/NITROGEN 14 REACTIONS 
Interpretation of energy spectra in quasi-elastic processes (Q- 
values, shapes, yields, excitation, 90 and 97 MeV, cross 
sections), 2:8523 (ANL/PHY-76-2(Vol.2)) 
MOLYBDENUM ALLOYS 
See also INCONEL 617 
INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CATALYTIC EFFECTS 
Competitive hydrogenation of model heterocycles and of 
polynuclear aromatics (HDS-2, HDS-1441, HDS-3, and Mo- 
1201T catalysts), 2:6590 
Deactivation of Co-Mo catalyst during H-Coal operations (2 
refs.; Al,O; used as catalyst support), 2:6506 
MOLYBDENUM BASE ALLOYS 
See also ALLOY-TZM 
MOLYBDENUM BASE ALLOYS/AC LOSSES 
Frequency dependence of ac losses in type II superconductors, 


2:7590 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO3;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

MOLYBDENUM OXIDES/SORPTIVE PROPERTIES 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO3;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE- 1790-5) 

MOLYBDENUM SULFIDES/SUPERCONDUCTIVITY 

Critical currents of certain superconducting molybdenum 
sulfides, 2:7665 

Higher critical field superconductors, 2:7658 

MONITORS (FAILED ELEMENTS) 

See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS/PERFORMANCE 

Properties of a two-axis spectrometer as a slow neutron 
monochromator, 2:7919 

MOORINGS/DESIGN 

Deep water pipe, pump, and mooring study: Ocean Thermal 

— Conversion program. Final report, 2:6770 (COO-2642- 
) 
MOUND LABORATORY/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

MUEHLEBERG REACTOR/FIRES 

Investigations into the cause of the oil fire in the nuclear power 
plant, Muehleberg, 2:6972 

Measures for restoration of the installations damaged by the oil 
fire in the nuclear power plant, Muehleberg, 2:6971 

Turbine oil fire in the nuclear power plant, Muehleberg, 2:6973 

MULTICHARGED IONS 
See also HYDROGEN IONS 3 PLUS 
MULTICHARGED IONS/AUGER EFFECT 
Transition energies, 2:8327 





MULTICHARGED IONS/COLLISIONS 


MULTICHARGED IONS/COLLISIONS 
Atomic physics with highly ionized ions. Progress report, | 
March 1976-31 July 1976 (Summaries of research activities at 
Kansas State University), 2:8186 (COO-2753-30) 
ne marten IONS sag eee tee , 
jiative electron capture i stri ions in single 
c tal channels, 2:8199 Tr 7 
MULTICHARGED IONS/ENERGY-LEVEL TRANSITIONS 
Transition energies, 2:8327 
MULTIPARTICLE SPECTROMETERS/DESIGN 
Multiwire proportional chamber spectrometer for the CERN 
Intersectin; —— , 2:7925 
MULTIPLE SCA G/ANGULAR DISTRIBUTION 
Lateral distributions of —_ scattered ions: = to 
atomic interaction, Z,-oscillations, molecular effects, double- 
differential distributions, and implications for surface 
scattering, 2:8197 
MULTIWIRE PROPORTIONAL CHAMBERS/DESIGN 
Multiwire proportional chamber spectrometer for the CERN 
Intersecting Sto Rings, 2:7925 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
Adaptable-geometry, low-mass hodoscopes using cathode read- 
out proportional chambers, 2:7904 
MULTIWIRE PROPORTIONAL CHAMBERS/READOUT 
SYSTEMS 
Low mass cylindrical multiwire proportional chamber with 
unambiguous dual coordinate readout, 2:7902 
MULTIWIRE PROPORTIONAL CHAMBERS/SPATIAL 
RESOLUTION 
Low mass cylindrical multiwire proportional chamber with 
unambiguous dual coordinate readout, 2:7902 
MUNICIPAL WASTES/WASTE PROCESSING 
— for pulverizing and sorting municipal waste (Patent), 


MUON PAIRS/PARTICLE PRODUCTION 
Concerning singly-charged dimuon events in neutrino 
experiments, 2:8405 
MUON REACTIONS/CAPTURE 
Radiative 4-capture on protons and *He, 2:8470 
MUONIC ATO X-RAY. SPECTRA 
Isotope shifts, chemical shifts, and hyperfine interaction of 
atomic K x rays, 2:8290 
MUON-PROTON INTERACTIONS/CAPTURE 
Radiative 4-capture on protons and *He, 2:8470 
MURR REACTOR/REACTOR PROTECTION SYSTEMS 
Reliability analysis of the scram system of the Missouri 
University research reactor, 2:7344 
MUTAGENS/GENETIC EFFECTS 
pa of the mutagenic effects of chemicals and ionizing 
iation (Chairman's remarks), 2:8083 
Comparison of the mutagenic effect of chemicals and ionizing 
radiation in the spermatogenic cells of the mouse, 2:8100 
Comparison of the mutagenic effects of chemicals and ionizin 
iation using Drosophila a test systems, 2:810 
Determinants of the mutagenic specificity of chemical and 
oe. agents in microorganisms, 2:8067 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
GENOME MUTATIONS 
SOMATIC MUTATIONS 
MUTATIONS/RADIOINDUCTION 
Comparison of the mutagenic effects of chemicals and ionizing 
iation (Chairman's remarks), 2:8083 
Comparison of the mutagenic effect of chemicals and ionizing 
— in the spermatogenic cells of the mouse, 2:8100 
Determinants of the mutagenic specificity of chemical and 
physical agents in microorganisms, 2:8067 
Mutation and the amount of human ill health, 2:8082 
Use of the mouse to fill gaps in our risk assignments, 2:8099 


N*RESONANCES 
Spectator experiments as probes of nucleon-resonance 
admixtures, 2:8474 
N*RESONANCES/LIFETIME 
Excitation of resonances in nuclei, 2:8580 
N*RESONANC ARTICLE PRODUCTION 
Search for backwards produced exotic meson resonances and 
study of particle and mass distributions in the reaction 
a* +P yields n (forward) + X** at 8.4 GeV/c (Upper limits, 
G parity, 8.4 GeV/c), 2:8379 (COO-2009-113) 
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N*RESONANCES/PARTICLE-HOLE MODEL 
Excitation of on resonances in nuclei, 2:8580 
eee 4 CHROMATOGRAPHY 
irect analysis of organic compounds in aqueous by-products 
from fossil fi fuel colmentien qrocesnee: oil shale selorting, 
—- coal gasification, and COED coal liquefaction, 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NASA 
(National Aeronautics and Space Administration.) 
NASA/TECHNOLOGY TRANSFER 
NASA Tech Briefs, 2:7759 
NASA/WIND TURBINES 
—— experimental wind turbines; where we are now, 2:6889 
(SAND-76-5586) 
NATIONAL ACCELERATOR LABORATORY | 
See FERMILAB ACCELERATOR 
NATURAL DRAFT COOLING TOWERS/DESIGN 
Air-cooled steam power plant (Patent; in German), 2:6915 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/DEHYDRATION 
Practical aspects of molecular sieve unit design and operation, 
2:6606 (CONF-760358-) 
NATURAL GAS/ECONOMICS 
Energy demand and interfuel substitution in the combined 
residential and commercial sector, 2:7417 (ORNL/TM-5557) 
NATURAL GAS/EXPANSION 
Some ts of expander processing, 2:6605 (CONF-760358-) 
NATURAL GAS/MEETING: 
Proceedings of fifty-fifth annual convention of Gas Processors 
Association, San Antonio, Texas, March 22-24, 1976. Meeting 
Be rey 2:6602 (CONF-760358-) 
NA AL GAS/PROCESSING 
Some aspects of expander processing, 2:6605 (CONF-760358-) 
NATURAL GAS/PRODUCTION 
Keynote address (Total energy 1900-1975; coal production by 
country and rank for 1971; fossil fuel reserves and resources 
by country), 2:6561 
NATURAL GAS/RESERVES 
Relationship of Australian coal resources to other fuel resources 
in Australia, 2:6560 
NATURAL GAS/SOLUBILITY 
Reservoir fluid sampling and analysis for a geopressured 
eothermal well, 2:6835 (CONF-760222-P3) 
NATURAL GAS/TRANSPORT 
Process and ratus for the determination of concentration 
rofiles of liquid or gaseous substances (Patent; leak detector 
or crude oil or natural gas pipelines), 2:7935 
Transportation of natural gas as a hydrate (Patent; submerged 
vessel), 2:6613 
NATURAL GAS FIELDS/MAPS 
Energy resource development map of Colorado (7 references), 
: l 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/MEASURING METHODS 
Mass measurement of natural gas liquids, 2:6609 (CONF- 
760358-) 
NATURAL GAS PROCESSING PLANTS/DESIGN 
Portable gas liquids extraction plant, 2:6604 (CONF-760358-) 
Treating system selection for fractionation plants, 2:6607 
(CONF-760358-) 
Use of extended gas analyses in design of process plants, 2:6603 
(CONF-760358-) 
NATURAL GAS PROCESSING PLANTS/WASTE WATER 
Treatment of gas processing waste water, 2:6611 (CONF- 
760358-) 
NATURAL GAS WELLS/PERMEABILITY 
Controlling permeability in subterranean formations (Patent), 
2:6608 


NATURAL GAS WELLS/WELL COMPLETION 
Method of producing hydrocarbons from an unconsolidated 
formation (Patent), 2:6585 
Method of forming a highly permeable solid mass in a 
subterranean formation (Patent; particularly in loose sands 
around well bore), 2:6586 
NATURAL GAS WELLS/WELL STIMULATION 
Prediction of fracture extent by simulation of 
and production behavior, 2:6612 (MERC, 
NEODYMIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 


well pressure 
R-76/8) 
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NEODYMIUM/ISOTOPE RATIO 
— analysis of rare earths without preliminary chemical 
tion. Application to Oklo ores and irradiated fuels, 
9 


NEODYMIUM IONS/ELECTRON SPIN RESONANCE 
Fluorescence of trivalent rare earth ions in crystals and the 
tical detection of their EPR and ENDOR spectra, 2:8293 
NEODY 'YYMIUM IONS/ENDOR 
Fluorescence of trivalent rare earth ions in crystals aid the 
tical detection of their EPR and ENDOR spectra, 2:8293 
NEODY 'YMIUM IONS/ENERGY TRANSFER 
Spectroscopic studies of rare-earth ions in glass using 
fluorescence line narrowing techniques, 57630 
NEODYMIUM IONS/FLUORESCENC 
Fluorescence of trivalent rare earth ions in crystals and the 
optical detection of their EPR and ENDOR spectra, 2:8293 
NEODYMIUM LASERS/RESEARCH PROGRAMS 
Ls - reas 2:8860 (LA-6245-PR) 


CI 
See ANTIBIOTICS 
NEON 
See also NEON 20 BEAMS 
NEON/ATOM-ATOM COLLISIONS 
Kinetic study of energy transfer from He(n = 2, 3) to Ne, Ar, 
Kr, and Xe , 2:831 
NEON/AUGER EFFECT 
Many-body perturbation approaches to the calculation of 
transition probabilities, “318325 
NEON/ION-ATOM COLLISIONS 
Non-characteristic x-rays from heavy ion collisions in gaseous 
and solid targets (50 MeV), 2:8315 
— isotope oe of K-vacancy production in slow 
-Ne collisions, 2:8316 
NEON’ 20/BIOLOGICAL RADIATION EFFECTS 
= effects of accelerated boron, carbon, and neon ions, 


2: 
NEON 20/ENERGY LEVELS 

Observation of a J/sup 7/ = 4* resonance in the '"*C + "C 
system at E/sub c.m./ = 7.75 MeV (Total cross sections, 
angular distribution, 13 to 18.5 MeV, excitation function), 
2:8482 (ANL/PHY-76-2(Vol.2)) 

NEON 20 BEAMS/CHANNELING 

Energy loss and straggling of heavy ions by nuclear interactions 

in Aeon (300-3 keV), 2:8641 
NEON 20 BEAMS/ENERGY LOSSES 

Energy loss and straggling of —: ions by nuclear interactions 
in silicon (300-3000 keV), 

NEON 20 REACTIONS/ALPHA. TRANSFER REACTIONS 

Contribution of alpha cluster ——- to elastic and inelastic 
'6O + Ne scattering, 2:8518 

NEON 20 REACTIONS/CLUSTER MODEL 

Contribution of alpha oe areal to elastic and inelastic 

'6O + Ne scattering, 2:8518 
NEON 20 REACTIONS/DEEP INELASTIC SCATTERING 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2: 8602 (ANL/PHY- 76-2(Vol.1)) 

Strongly damped collisions of 164- and 173-MeV *Ne on Ni 
(Cross sections, angular distribution, product 2 distributions), 
2:8530 (ANL/BHY-76- 2(Vol.2)) 

NEON 20 REACTIONS/ELASTIC. SCATTERING 

Contribution of alpha cluster — to elastic and inelastic 

6O + Ne scatterin 
NEON 20 REACT IONS TFISSION 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
a) 2:8602 (ANL/PHY-76-2(Vol.1)) 

NEON 20 REACTIONS/FUSION REACTIONS 

First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol. 2)) 

NEON 20 REACTIONS/QUASI-ELASTIC SCATTERING 

To. Prone = Ly relaxed cross sections for the reaction 

NEON 20 EACTIONS/ST RIPPING 

States at high excitation in '*O observed in the reaction "C(7°N 
e,"*O)'*O (Cross sections, 150 to 124 MeV, 7, semiclassical 
model), 2:8497 (ANL/PHY-76-2(Vol.2)) 

NEON 20 TARGET/CARBON 12 REACTIONS 

How strong is the absorption in the '*C + Ne system, 2:8489 

(RLO-1388-333) 
NEON 22/BIOLOGICAL RADIATION EFFECTS 
— ical effects of accelerated boron, carbon, and neon ions, 


NEON IONS/COLLISIONS 
Angular dependence of the emission of secondary ions along 
close-packed directions, 2:8281 


NEUTRAL-CURRENT INTERACTIONS 


Backscattering of neutralized noble gas ions from ver 
surfaces at bombarding energies below | keV, 2:8226 
Continuum photon uienan by some metals under heavy ion 
bombardment (10 keV Ar* and Ne*), 2:8241 
Multiple scattering of low energy rare gas ions: a comparison of 
experiment and computer simulation, 2:8233 
Non-characteristic x-ray emission in Ne-Al collisions, 2:8229 
On the continuous spectrum emitted by particles gjected from 
the surface of solid targets by an ion beam, 2:8242 
NEON IONS/ENERGY LOSSES 
Nuclear and electron sto ping powers of low energy ions with 
Z<=10 in silicon, 2 2:8640 
NEON IONS/ION SCATTERING ANALYSIS 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
NEON IONS/ION-ATOM COLLISIONS 
—— isotope dependence of K-vacancy production in slow 
-Ne collisions, 2:8316 
NEON. IONS/SPUTTERING 
Crystalline transparency and anisotropy effects on backscattered 
noble gas ions (2-10 keV), 2:8205 
Experiments on transmission sputtering with 100-300 keV noble 
as ions on metal films, 2:8251 
NEON IONS/STOPPING POWER 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
NEOPLASMS/DIAGNOSIS 
pyre yr ee gg for diagnosis and treatment. Pro = 
ust 1, 1976-July 31, 1977 (1, I, “Se, “C, *P), 
050 56 (COO. 2031-4) 
NEOPLASMS/DIAGNOSTIC TECHNIQUES 
Automated cancer-cell sorting and analysis. Progress oe. 
October 1, 1975-March 31, 1976, 2:8038 (LA-6453-PR) 
Immunologic approach to tumor imaging, 2:8052 
NEOPLASMS/ETIOLOGY 
Interplay of viruses and radiation in carcinogenesis, 2:8098 
NEOPLASMS/RADIOINDUCTION 
Biophysical implications of radiation quality, 2:8101 
Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to Fgeorg ben and — tumors in rats 
(X radiation), 2:8096 (UR-3490-100 
Dose-response relationships for beagles oe with *Pu(IV) 
or “Am (III), 2:8118 
Late effects of inhaled plutonium in dogs, 2:8111 
Metabolism and biological effects in rodents of plutonium and 
other actinide elements, 2:8117 
Study of the physiological function and histological changes of 
thyroids irradiated with radioactive iodine. Progress report, 
October 1, 1975-September 30, 1976 (""'l, x radiation), 
2:8109 (TID-27160) 
Tumor induction and hair follicle damage for different electron 
netrations in rat skin, 2:8105 
NEOPLASMS/RADIOTHERAPY 
Cell cycle kinetics and radiation therapy, 2:8084 
NEOPLASMS/SCINTISCANNING 
Immunologic approach to tumor i maging. 2:8052 
NEPTUNIUM/BIOLOGICAL ACCUMULATION 
Appraisal of available information on uptake by plants of 
— elements and neptunium, 2:8119 (LA-6460- 


) 
NEPTUNIUM/SOLVENT EXTRACTION 
Solvent extraction studies of some actinides from mixed mineral 
acid solutions hydrogen halide-H,SO,-TBP system, 2:6664 
NEPTUNIUM 237/MOESSBAUER EFFECT 
MU TTa2 effect measurements in *’Np using the B-decay of 
742 
NEPTUNIUM FLUORIDES/CHEMICAL REACTIONS 
Some reactions of neptunium hexafluoride, 2:7741 
NEPTUNIUM FLUORIDES/HYDROLYSIS 
Some reactions of neptunium hexafluoride, 2:7741 
NET ENERGY 
ae an of energy output and ene: t.) 
Net ene soos 4 "T6844 (CONE-7 760222-P4) 
NETHER NDS/ENER RGY POLICY 
Second memorandum with considerations on nuclear energy, 
2:6950 (INIS-mf-3059) 
NETHERLANDS/NUCLEAR POWER 
cond memorandum with considerations on nuclear energy, 
2:6950 (INIS-mf-3059) 
NETHERLANDS/RADIOACTIVE WASTE DISPOSAL 
Radioactive wastes in the Netherlands as a consequence of the 
installation of nuclear er plants up to a capacity of 
3500MWe, 2:7251 (INIS-mf-3055) 
NEUTRAL ATOM BEAM INJECTION 
Cae ¢ a NE ee neutral injector for T.F.R., 2:8856 
( 1) 








NEUTRAL-CURRENT INTERACTIONS 


NEUTRAL-CURRENT INTERACTIONS 
Neutral-current interactions in hydrogen and deuterium (Cross 
—, oon and angular distributions), 2:8362 (ANL-HEP- 
= ) 
NEUTRINO REACTIONS/WEAK NEUTRAL CURRENTS 
Role and the possibilities of the detection of weak neutral 
currents in nuclear processes, 2:8623 
NEUTRINO-NEUTRON INTERACTIONS/NEUTRAL 
CURRENTS 
Neutral-current interactions in hydrogen and deuterium (Cross 
sections, mass and angular distributions), 2:8362 (ANL-HEP- 
CP-76-43) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Neutral current in the Weinberg-Salam gauge model and elastic 
scattering of neutrinos and antineutrinos on nucleons, 2:8414 
NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Has hadronic color been excited in neutrino experiments (Cross 
sections), 2:8402 (BNL-21581) 
NEUTRINO-NUCLEON INTERACTIONS/INELASTIC 
SCATTERING 
Observation of structure in invariant-mass distributions from v 
and antiv interactions, 2:8366 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL 
CURRENTS 
Production of KA system in weak interactions with neutral 
currents, 2:8404 
NEUTRINO-NUCLEON INTERACTIONS/REACTION 
KINETICS 
Charm and particle production in neutrino interactions 
(Production rates), 2:8363 (BNL-21678) 
NEUTRINO-NUCLEON INTERACTIONS/WEAK NEUTRAL 
CURRENTS 
Evidence for parity nonconservation in the weak neutral current, 


78365 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Neutrino-proton elastic scattering: Implications for weak- 
interaction models, 2:8408 
NEUTRINO-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Neutrino-proton elastic scattering: Implications for weak- 
interaction models, 2:8408 
NEUTRINOS 
See also SOLAR NEUTRINOS 
NEUTRINOS/REVIEWS 
Summary talk: status of accelerator neutrino physics, 2:8364 
(FERMILAB-Conf-76/61-THY ) 
NEUTRON ABSORBERS 
ee assembly for nuclear reactors (Patent), 


NEUTRON BEAMS/DOSIMETRY 
Middle Atlantic neutron ther trail, 2:8088 
NEUTRON BEAMS/SPUTTER NG 
Neutron sputtering, 2:8655 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTION/BF3 COUNTERS 
A neutron detector for measurement of total neutron production 
cross sections, 2:7908 
NEUTRON DETECTION/HE-3 COUNTERS 
Calculated and measured efficiency of a man-portable *He 
neutron detector, 2:7901 (UCRL-78205) 
NEUTRON DOSIMETRY/ACTIVATION DETECTORS 
Application of the “Nb(n,n’)sup(93m)Nb reaction to the 
osimetry of materials irradiations, 2:7912 (CEA-CONF- 


3324) 
NEUTRON LOGGING/SHIELDING 
Method and a tus for defining radiation-opaque pathways 
within shielding materials (Patent; for of electric 
conductor and conduits thr shielding), 2:7938 
NEUTRON MULTIPLIER FACIL 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS 
Study of the neutron-proton interaction in the 300 to 700 MeV 
energy region. Annual progress report, 1975-76 (Differential 
cross sections, summaries of research activities at Texas A and 
M University), 2:8369 (ORO-4449-19) 
NEUTRON REACTIONS/BREAKUP REACTIONS 
Experimental information on the oo? dependence of the 
nucleon-nucleon interaction, 2:847 
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NEUTRON REACTIONS/CAPTURE 
Analysis of a neutron scattering and gamma-ray production 
integral experiment on oxygen for neutron energies from | to 


15 MeV, 2:8653 (ORNL/TM-5535) 

Electromagnetic processes and parity violations in the few- 
nucleon systems, 2:8463 

Experimental attempts to study parity violation in the two- 
nucleon system, 2:8476 

Models for the weak parity violating vector meson exchange 
= and the circular polarization in n+pyieldsd+y, 


a y-tay spectrometer for use at an electron linac, 
7791 
Parity nonconservation in yieldsd+y and in “F(1/2-(pol);110 
keV )yields"F(1/2*;gs)+y. Evidence for an enhanced AT=2, 
AS=0 weak interaction, 2:8464 
Resonant neutron capture in “Ca, 2:8535 
Strong interaction dependence of y-ray circular polarisation in 
thermal neutron-proton photocapture, 2:8459 
The effect of neutral currents in n-p capture, 2:8460 
NEUTRON REACTIONS/DATA COMPILATION 
Applied nuclear data research and development. Progress report, 
January 1-March 31, 1976 (Activities of LASL Nuclear Data 
ne 2:8488 (LA-6472-PR) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Study of structure of light nuclei with neutrons. Progress report, 
September 1, 1975-August 30, 1976 (Differential cross 
sections, summaries of research activities at Ohio University, 
R matrix), 2:8500 (COO-2490-3) 
NEUTRON REACTIONS/FAST FISSION 
Influence of pairing on the distribution of independent yield 
strengths in neutron-induced fission, 2:8570 (LA-6430-MS) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Analysis of a neutron scattering and gamma-ray production 
integral experiment on oxygen for neutron energies from | to 
15 MeV, 2:8653 (ORNL M5535) 
NEUTRON REACTIONS/NEUTRAL CURRENTS 
The effect of neutral currents in n-p capture, 2:8460 
NEUTRON REACTIONS/P INVARIANCE 
Experimental attempts to study parity violation in the two- 
nucleon system, 2:8476 
NEUTRON REACTIONS/SCATTERING 
Analysis of a neutron scattering and gamma-ray production 
integral experiment on oxygen for neutron energies from | to 
15 MeV, 2:8653 (ORNL/TM-5535) 
NEUTRON REACTIONS/THERMAL FISSION 
Influence of pairing on the distribution of independent yield 
strengths in neutron-induced fission, 2:8570 (LA-6430-MS) 
Mass distributions for the spontaneous fission of *“Es and the 
thermal-neutron-induced fission of *“Es, 2:8571 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/MATHEMATICAL MODELS 
Monte Carlo model for a thick target T(D,n)* He neutron 
source, 2:7886 (UCID-17051) 
NEUTRON SOURCES/OPERATION 
Operation of the Hazards Control Calibration Facility neutron 
generator, 2:6723 (UCID-17215) 
NEUTRON SOURCES/PERFORMANCE 
Neutron background spectra and signal-to-background ratio for 
neutron production between 10 and 14 MeV by the reactions 
3H(p,n)*He, 'H(t,n)*He, and *H(d,n)*He, 2:8868 (LA-6459- 
MS) 


NEUTRON SOURCES/SIMULATION 
One-dimensional model of steady, compressible channel flow 
with mass, momentum, and energy addition, 2:8869 (SAND- 
76-8244) 
NEUTRON SPECTROMETERS/MONOCHROMATORS 
Properties of a two-axis spectrometer as a slow neutron 
monochromator, 2:791 
NEUTRON SPECTROMETERS/SCINTILLATION COUNTERS 
A two-parameter spectrometer for unidirectional neutrons from 
about 5 to 200 MeV, 2:7917 
NEUTRON STARS/MAGNETIC FIELDS 
The long-period x-ray pulsar 3U 0900-40 as a neutron star with 
an abnormally strong magnetic field, 2:8134 
NEUTRON STA S/MASS 
Measurement of the masses of the neutron star, Her X-1, and its 
binary companion, HZ Her, as derived from the study of 1.24- 
second optical pulsations from the Hz Her - Her X-1 binary 
system and the x ray- tical reprocessing reflection and 
transmission mechanisms, 2:8131 (LBL-3639) 
NEUTRON STARS/STAR EVOLUTION 
The long-period x-ray pulsar 3U 0900-40 as a neutron star with 
an abnormally strong magnetic field, 2:8134 
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NEUTRON TRANSPORT 

Analysis of a neutron scattering and gamma-ray production 
integral experiment on oxygen for neutron energies from | to 
15 MeV, 2:8653 (ORNL/TM-5535) 

Cross-section methodology in SIMMER, 2:7186 (LA-NUREG- 
6336-MS) 

NEUTRON TRANSPORT THEORY/COMPUTER CODES 

TARTNP: a coupled neutron-photon Monte Carlo transport 
code (10-* to 20 MeV; in LLL FORTRAN), 2:8636 (UCRL- 
50400( Vol.14)) 

NEUTRON-DEFICIENT ISOTOPES/MASS 
Updated mass predictions from the Garvey-Kelson mass relations 
(Tables), 2:8589 
NEUTRON-DEFICIENT ISOTOPES/NUCLEAR PROPERTIES 
Studies of exotic light nuclei, 2:8494 (LBL-5054) 
NEUTRON-DEUTERON INTERACTIONS/ELASTIC 

SCATTERING 

A new approach in the problem of three and more bodies, 
2:8433 

NEUTRON-GAMMA LOGGING/HIGH-PURITY GE 

DETECTORS 

Intrinsic germanium detector used in borehole sonde for 
uranium exploration, 2:6632 (USGS-OFR-76-452) 

NEUTRON-NEUTRON LOGGING/EQUIPMENT 

Three frequency modulated combination thermal neutron 

lifetime log and porosity (Patent), 2:7943 
NEUTRON-RICH ISOTOPES/MASS 
Updated mass predictions from the Garvey-Kelson mass relations 
(Tables), 2:8589 
NEUTRON-RICH ISOTOPES/NUCLEAR PROPERTIES 
Studies of exotic light nuclei, 2:8494 (LBL-5054) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
NEUTRONS/INCOHERENT SCATTERING 
Incoherent quasi-elastic neutron scattering from solid Hz, 2:8654 
NEUTRONS/OXYGEN ENHANCEMENT RATIO 

Dependence of RBE and OER on neutron energy for damage to 

mammalian cells and plant systems, 2:8063 
NEUTRONS/RBE 

Dependence of RBE and OER on neutron energy for damage to 

mammalian cells and plant systems, 2:8063 
NEVADA/GEOTHERMAL EXPLORATION 

Geothermal data from test wells drilled in Grass Valley and 

Buffalo Valley, Nevada, 2:6837 (USGS-OFR-76-85) 
NEVADA/HEAT FLOW 

Geothermal data from test wells drilled in Grass Valley and 

Buffalo Valley, Nevada, 2:6837 (USGS-OFR-76-85) 
NEVADA TEST SITE/AGRICULTURE 

Agronomic practices of the Nevada Test Site experimental dairy 

farm during 1971, 1972, and 1973, 2:8057 (EMSL-LV-539-5) 
NEVADA TEST SITE/BIBLIOGRAPHIES 

Ecology of the Nevada Test Site: a narrative summary and 

annotated bibliography, 2:7996 (NVO-167) 
NEVADA TEST SITE/ECOLOGY 

Ecology of the Nevada Test Site: a narrative summary and 

annotated bibliography, 2:7996 (NVO-167) 
NEVADA TEST SITE/RADIATION MONITORING 

Operation Latchkey: on-site radiological safety report, July 
1966-June 1967, 2:7981 (NVO-410-5) 

Operation Flintlock: on-site radiological safety report, July 1965- 
June 1966, 2:7982 (NVO-410-23) 

NEVADA TEST SITE/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

NEW JERSEY/RADIATION MONITORING 

HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 

NEW YORK/RADIATION MONITORING 

HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 

NICKEL/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 


NICKEL 64 TARGET/CHLORINE 35 REACTIONS 


NICKEL/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO3; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

Formation of surface carbon and methanation catalysis on 
alumina supported _— _ refs.; Ni/Al,O;; CH, formed at 
and above 375°K), 2:648 

Heterogeneous pt Pca effects of carbon, sulfur, and water 
on activity measurements at various temperatures (6 refs.; 
Ni/Al,O32), 2:6485 

Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,03:03; Ni-W/AI,O,-SiO,; Co-Mo/AI,O3), 

2:6453 (FE-2028-3) 

Methanation activity of supported nickel alloys (6 refs.; atm. 
press.; 225 and 250°C; Al,O;-supported Ni and alloys of Ni 
with Pt, Pd, Ru, Rh, Co, Fe, MoO;), 2:6484 

NICKEL/CHARGED-PARTICLE TRANSPORT 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
NICKEL/DEPOSITION 
Dielectric coatings on metal substrates, 2:7471 (UCRL-78249) 
NICKEL/ION COLLISIONS 

Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 

Multiple scattering of low energy rare gas ions: a comparison of 
experiment and computer simulation, 2:8233 

NICKEL/NEON 20 REACTIONS 

Strongly damped collisions of 164- and 173-MeV *Ne on Ni 
(Cross sections, angular distribution, product 2 distributions), 
2:8530 (ANL/PHY-76-2( Vol.2)) 

NICKEL/OXYGEN 16 REACTIONS 

Investigation of '’deep inelastic’’ processes in '*O + Ni at 96 
MeV (Differential cross sections, yield), 2:8539 (ANL/PHY- 
76-2( Vol.2)) 

NICKEL/PHYSICAL RADIATION EFFECTS 

Simulation of irradiation-induced creep in nickel, 2:7608 
NICKEL/PROTON CHANNELING 

Neutral fraction in proton beams after channeling through thin 


crystals, 2:8224 
NICKEL/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO3; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 
NICKEL 58 TARGET/CARBON 13 REACTIONS 
Contribution of many particle reactions to ‘deep-inelastic’ peaks 
for the "°C + Ni reaction at 105 MeV, 2:8532 (ANL/PHY-76- 
2(Vol.2)) 
NICKEL 58 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from *Cl-induced reactions, 2:8517 
NICKEL 58 TARGET/OXYGEN 16 REACTIONS 
Optimum Q values of '*O + “Ni reactions high above the 
Coulomb barrier (Differential cross sections, yields). 2:8526 
(ANL/PHY-76-2(Vol.2)) 
Small angle structure in inelastic '*O scattering (Differential 
cross sections, J, 7, DWBA), 2:8512 (ANL/PHY-76-2(Vol.2)) 
NICKEL 58 TARGET/OXYGEN 18 REACTIONS 
Optical theorem for heavy-ion scattering (Partial wave 
expansion, total cross sections), 2:8613 (ANL/PHY-76- 


2(Vol.2)) 
NICKEL 60 TARGET/CARBON 13 REACTIONS 
Using local momentum to disentangle angular distributions 
(Nuclear rainbow, 60.8 MeV, cross sections, amplitudes 
optical model, DWBA), 2:8537 (ANL/PHY-76- _ 2)) 
NICKEL 60 TARGET/CHLORINE 35 REACTION 
Fusion and interaction barrier parameters and critical angular 
momenta from *Cl-induced reactions, 2:8517 
NICKEL 60 TARGET/OXYGEN 18 REACTIONS 
Physical basis for large forward cross sections in “Ni('*O,"*O) 
pete» (Interference, excitation), 2:8538 (ANL/PHY-76- 
(Vol.2)) 
NICKEL 62 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from *Cl-induced reactions, 2:8517 
NICKEL 62 TARGET/OXYGEN 18 REACTIONS 
Absolute magnitude of two-nucleon transfer | reactions induced 
by heavy ions (Form factors, EFR 
a factors, cross sections), 2:8521 (ANL/PHY-76- 
(Vol.2)) 
NICKEL 64 TARGET/CARBON 13 REACTIONS 
Contribution of many Particle reactions to ‘deep-inelastic’ peaks 
- Ag + Ni reaction at 105 MeV, 2:8532 (ANL/PHY-76- 
(Vol.2)) 
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NICKEL 64 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and — angular 
momenta from *Cl-induced reactions, 2:8517 
— ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith su for methanation of coal- 
derived gases: ong 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni- ; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 
Competitive hydrogenation of model heterocycles and of 
polyn uclear aromatics (HDS-2, HDS-1441, HDS-3, and Mo- 
CIT catalysts), 2:6590 
Methanation activity of supported nickel alloys (6 refs.; atm. 
press.; 225 = 250°C; ALO, su rted Ni and alloys of Ni 
with Pt, Pd, Ru, Rh, Co ), 2:6484 
NICKEL ALLOYS/EXCHANGE CTIONS 
SON 2S in the enhanced hyperfine cooling material 
T 
NICKEL” ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts rm monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5 ) 
NICKEL BASE ALLOYS/SOLDERING 
Influence on the soldered seam p rties with lar, ep widths 
ae treatment (Usin; NiCrSi bs .- soe :7 
NICKEL COMPOUNDS/CATALYTI 
Methanation activity of 7 rted nichal ony (6 refs.; atm. 
press.; 225 and 250°C; Ato, su rted Ni and alloys of Ni 
with Pt, Pd, Ru, Rh, Co, Fe, Mi 
NICKEL COMPOUNDS/RUTHERFO 
The sputtering of PtSi and NiSi, 2:8258 
NICKEL COMPOUNDS/SYNTHESIS 
Iron and nickel carbonyl! formation in steel and its 
revention: literature survey, 2: a CORRE TM: 5499) 
NICKEL IONS/MULTICHARGED 10) 
Transmission ans by high ans Thani ions (46.7 MeV 
Ni®** ions), 2:8250 
NICKEL IONS/SPUTTERING 
Transmission ———s by high energy heavy ions (46.7 MeV 
Ni** ions), 2:8250 
NICKEL OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of compounds of Na,O with the 
oxides of chromium, nickel, and iron, 2: 4652 1 (IS-T-735) 
NICKEL-CADMIUM BATTERIES/DESIGN 
Alkaline cell with double collector itive, negative, and third 
terminal connections (Patent), 2:7393 
NICKEL-CADMIUM BATTERIES/ELECTRODES 
Method of producing electrodes (Patent), 2:7397 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and yo Fed Cr content is usually 0.5 to 
.0%, the Ni content is 
NICKEL-CHROMIUM STEEL §/CASTINGS 
Ca My cast for tformance, 2:7035 
NICKEL- ROGEN B RIES/CATHODES 
Method of producing electrodes (Patent), 2:7397 
NICKEL-HYDROGEN BATTERIES/DESIGN 
—_ battery with axial reactant gas storage cavity (Patent), 
en eed pereeage = porte! creme ine tage 
ec ttery which combats zinc 
pee ga super tebsication of separator; patent), 2:7388 
NICKEL-ZINC BAT BATTERIES/DESIGN 
Nickel-zinc alkaline storage battery (Patent), 2:7390 
Rechargeable battery which combats shape change of the zinc 
anode (B r fabrication of tor; ome, 2:7388 
NICKEL-ZINC BATTERIES/E 
Method of + ‘_—_—e (Patent), 2:7397 
NIOBIUM/A 
ce oy dependence of ac losses in type II superconductors, 


ye ar perme ae 
Rapid chemical separations for neutron activation 
analysis of niobium and vanadium and —— ion to 
controlled thermonuclear reactor materials studies, 2:7679 
(BNWL-SA-5650) 
NIOBIUM/ATOM COLLISIONS 
Computer studies of the reflection of light ions from solids (10 
eV to 20 keV H, T and He atoms; Al, Cu, Nb and Au 
surfaces), 2:8254 
NIOBIUM/BONDING 
Manufacturing problems of metal-ceramic bonds according to 
lo state bonding method (Al,O, bonding to Cu or Al), 
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NIOBIUM/CRYSTAL DEFECTS 
Time of fli : measurements on defects in a moving fluxon 
485 
NIOBIUM/ION COLLISIONS 
Continuum photon emission by some ~S ae heavy ion 
bombardment (10 keV Ar* and Ne*), 2:8 
Scattering of light keV ions from BT + crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T* and He*), 2:8263 
Total backscattering of protons from metal surfaces (5-50 keV), 


2:8269 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Calculation of radiation effects as a function of incident neutron 
spectrum, 2:7605 
One ; ee of point-defect clusters by 2-1/2-D TEM, 
Investigation . —— strengthening of b.c.c. metals and 
their allo rogress report, January 1976-October 1976, 
2:7596 ( ROS 12-13) 
NIOBIUM/SEGREGATION 
Surface segregation of oxygen in niobium, 2:7594 (ANL-Trans- 
1076) 
NIOBIUM/SPUTTERING 
14.1-MeV neutron sputtering of polycrystalline and 
monocrystalline niobium with different surface 
microstructures, 2:761 | 
NIOBIUM/STOPPING POWER 
Calculations of the moments of the range and damage 
distributions for low keV light ion bombardment of 
amorphous solids (100 eV to 20 keV), 2:8643 
NIOBIUM/THERMAL CONDUCTIVITY 
Thermal conductivity of high purity niobium in superconducting 
state, 2:7556 
NIOBIUM/YIELD STRENGTH 
Investigation of irradiation strengthening of b.c.c. metals and 
their allo ress report, January 1976-October 1976, 
2:7596 ( RODEI2 13) 
NIOBIUM 93 TARGET/NITROGEN 14 REACTIONS 
Angular momentum transfer of the quasi-elastic and deeply 
inelastic processes in the '‘N + “Nb reaction at E = 120 MeV 
(Reaction mechanism), 2:8552 (ANL/PHY-76-2(Vol.2)) 
NIOBIUM 95/NUCLEAR ALIGNMENT 
NMR and adiabatic- -resonance on “Nb oriented in Fe at 
low temperatures, 2:8673 
NIOBIUM 95/NUCLEAR MAGNETIC RESONANCE 
NMR and adiabatic- -resonance on “Nb oriented in Fe at 
low temperatures, 2:8673 
NIOBIUM ALLOYS 
See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CRITICAL CURRENT 
Behaviour of dynamic critical current in the vicinity of H/sub 
c2/, 2:7542 
NIOBIUM ALLOYS/METALLURGY 
BNL materials research for an ac superconducting power 
transmission cable, 2:6948 (ERDA-76-91) 
NIOBIUM ALLOYS/SHAPE MEMORY EFFECT 
Examination of temperature-induced shape memory of uranium- 
5.3-to 6.9 weight percent niobium —-- %y 77520 (Y-2059) 
NIOBIUM ALLOYS/SUPERCONDUCTIV 
Superconducting materials, 2:7534 
NIOBIUM BASE ALLOYS/AC LOSSES 
Frequency dependence of ac losses in type II superconductors, 
2:7590 


be rature dependence of ac losses in CVD-prepared Nb,Ge, 
525 (LA-UR-76-1870) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Critical current measurements of CVD prepared Nb,Ge 
ert. various amounts of second phase (Nb;Ge;) 


material, 2:7526 (LA-UR-76-1873) 
NIOBIUM BASE ALLOYS/CURRENT DENSITY 
he rature ndence of ac losses in CVD-prepared Nb,Ge, 
$25 (LA- “UR. R-76-1870) 
NIOBIUM BASE ALLOYS/FABRICATION 
Multifilamentary Nb-Nb, (Al,Ge) superconductors, 2:7484 
NIOBIUM BASE ALLOYS/FLUX DENSITY 
— measurement of flux flow velocities in type-II 
rconductors by neutron diffraction, 2:7562 
NIOBI M BASE ALLOYS/SUPERCONDUCTIVITY — 
Development of low-loss Nb,Sn for ac power transmission: a 
review, 2:7523 (BNL-21743) 
— rature oe of ac losses in CVD-prepared Nb,Ge, 
25 (LA-UR-76-1870) 
NIOBIUM BASE ALLOYS/SURFACE TREATMENTS 
Process for the treatment of superconducting Nb;Sn surfaces 
(Patent), 2:7482 (ANL-Trans-1067) 
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NIOBIUM CARBIDES/TUNNEL EFFECT 
Comparison of the Eliashberg function a*(w)F(w) and the 
honon density of states F(w) of niobium carbide, 2:7626 
NIOBIUM OXIDES/OPTICAL PROPERTIES 
Solar cell with niobium pentoxide anti-reflective coating (- 
Patent), 2:6764 
NIOBIUM SELENIDES/NUCLEAR QUADRUPOLE 
RESONANCE 


Temperature dependence of the electric field gradient in a 
quasi-two-dimensional metal: NbSe,, 2:7666 
NIOBIUM SELENIDES/THERMAL CONDUCTIVITY 
Thermal conductivity of niobium diselenide, 2:7653 (IS-T-740) 
NITRATES/BIODEGRADATION 
Waste management analyses and applications, 2:3000 (ORNL- 


5193) 
NITRATES/CHEMICAL ANALYSIS 
Determination of nitrate by anion exchange with ultraviolet 
detection, 2:7681 (IS-T-713) 
NITRIC ACID/CORROSIVE EFFECTS 
Development and application of a corrosion susceptibility test 
for Ta,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 


76-0414) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Pollutant control through staged combustion of pulverized coal. 
Phase I, comprehensive report. Interim report, December 
ts ae 1976 (28 references; 35 figures), 2:6574 (FE- 
1817-2) 
NITRIDES/CHEMICAL PREPARATION 
Method for producing pure monocarbides, mononitrides, and 
carbonitrides (Patent), 2:7616 
NITROGEN/BIOLOGICAL EFFECTS 
Interrelationship between certain hydrographic features 
associated with currents and primary production. Annual 
Seis August 1, 1975-July 31, 1976, 2:8012 (COO- 


NITROGEN/CHEMICAL RADIATION EFFECTS 

Kinetic studies of N, and N,-SF, following proton excitation, 
2:7732 

Kinetic studies of Ar-N,-SF, mixtures following proton 
excitation, 2:7735 

NITROGEN/ELECTRON-MOLECULE COLLISIONS 

Generalized oscillator strengths. Progress report, July 1, 1975- 
July 1, 1976 (100, 200 and 300 eV electrons on nitrogen), 
2:8304 (COO-3247-35) 

Role of the Born-Oppenheimer approximation in the vibrational 
excitation of molecules by electrons, 2:8319 

NITROGEN/OSCILLATOR STRENGTHS 

Generalized oscillator strengths. Progress report, July 1, 1975- 
July 1, 1976 (100, 200 and 300 eV electrons on nitrogen), 
2:8304 (COO-3247-35) 

NITROGEN/REMOVAL 

Catalysts for upgrading coal-derived liquids. Quarterly report, 
March 9, 1976-June 8, 1976, 2:6452 (FE-2011-4) 

Reaction of fluorine gas with coal and the aromaticity of coal (5 
refs), 2:6539 

NITROGEN 14 BEAMS/CHANNELING 

Energy loss and straggling of heavy ions by nuclear interactions 

in silicon (300-3 keV), 2:8641 
NITROGEN 14 BEAMS/ENERGY LOSSES 

Energy loss and straggling of heavy ions by nuclear interactions 

in silicon (300-3000 keV), 2:8641 
NITROGEN 14 REACTIONS/DEEP INELASTIC SCATTERING 

Angular momentum transfer of the quasi-elastic and deeply 
inelastic processes in the '*N + “Nb reaction at E = 120 MeV 
(Reaction mechanism), 2:8552 (ANL/PHY-76-2( Vol.2)) 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2:8602 (ANL/PHY-76-2(Vol.1)) 

NITROGEN 14 REACTIONS/FISSION 

Diffusive phenomena reflected in the charge and angular 
distributions of N, Ne, Ar, Kr induced reactions (Master 
equation), 2:8602 (ANL/PHY-76-2(Vol.1)) 

NITROGEN 14 REACTIONS/FUSION REACTIONS 

Fusion cross section measurements for '"*C + "C, '‘N + "C, and 
5N + "C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2(Vol.2)) 

Fusion of '*N + "C at high energies (43.9 to 178.1 MeV, yields, 
cross sections, angular distributions, spectra), 2:8499 
(ANL/PHY-76-2(Vol.2)) 

Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 

NITROGEN 14 REACTIONS/MULTI-NUCLEON TRANSFER 

REACTIONS 

Systematics in the reactions induced by C and N ions in the 100 
MeV region (100 MeV), 2:8520 (ANL/PHY-76-2( Vol.1)) 
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NITROGEN 14 REACTIONS/QUASI-ELASTIC SCATTERING 

Angular momentum transfer of the ——— and 5° 
inelastic processes in the '‘N + “Nb reaction at E = | nf MeV 
(Reaction mechanism), 2:8552 (ANL/PHY-76-2(Vol.2)) 

Interpretation of energy spectra in quasi-elastic processes (Q- 
values, ——, ields, excitation, 90 and 97 MeV, cross 
sections), "8523 (ANL/PHY-76-2(Vol.2)) 

NITROGEN 14 REACTIONS/TOTAL CROSS SECTIONS 

Fusion cross section measurements for '*C + "C, “*N + "C, and 
'5N + @C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2( Vol.2)) 

NITROGEN 14 TARGET/CARBON 12 REACTIONS 

Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 

NITROGEN 14 TARGET/NITROGEN 14 REACTIONS 
Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 
NITROGEN 14 TARGET/PION REACTIONS 
a A pear scattering lengths. II, 2:8455 (COO- 
171- 
NITROGEN 15 REACTIONS/FUSION REACTIONS 

Fusion cross section measurements for '"*C + "C, '*N + "C, and 
'5N + "C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2( Vol.2)) 

NITROGEN 15 REACTIONS/TOTAL CROSS SECTIONS 

Fusion cross section measurements for '"*C + "@C, “N + "C, and 
5N + "C systems (Angular distribution, 12 to 29 MeV), 
2:8496 (ANL/PHY-76-2( Vol.2)) 

NITROGEN IONS/COLLISIONS 

X-ray emission from boron and boron nitride by bombardment 

with nitrogen and argon ions, 2:8256 
NITROGEN IONS/ENERGY LOSSES 

Nuclear and electron stopping powers of low energy ions with 

Z<=10 in silicon, 2:8640 
NITROGEN IONS/ION-ATOM COLLISIONS 

Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 

Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for —— February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 

NITROGEN IONS/ION-MOLECULE COLLISIONS 

Dynamics of the reaction of the N* ion with hydrogen isotopes 
and helium, 2:8306 (LBL-5120) 

Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 

NITROGEN IONS/RANGE 

Sensitivity of the electronic stopping power to the shell structure 

of the target material, 2:8248 
NITROGEN IONS/STOPPING POWER 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
NITROGEN OXIDES/EMISSION 
Fuel-specific environmental emission coefficients for industrial 
rocesses, 2:7985 (BNL-50511) 
NITROGEN OXIDES/REMOVAL 

Development program on pressurized fluidized-bed combustion. 

Annual report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 


1016) 
NITROGEN SULFIDES 
See SULFUR NITRIDES 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
NONDESTRUCTIVE TESTING/EQUIPMENT 
Semi-automated x-ray gauging process control system (For 
————— components), 2:7926 (MLM-2363(OP)) 
NON-EQUILIBRIUM PLASMA/ELECTROMAGNETIC 
RADIATION 
Eectromagnetic fluctuations in nonequilibrium plasma. |. 
Nonlinear wave interaction and spectrum of stationary 
fluctuations, 2:8818 (UCRL-Trans-11165) 
NON-EQUILIBRIUM PLASMA/PLASMA WAVES 
Eectromagnetic fluctuations in nonequilibrium plasma. |. 
Nonlinear wave interaction and spectrum of stationary 
fluctuations, 2:8818 (UCRL-Trans-1 1165) 
NORTHERN IRELAND . 
See UNITED KINGDOM 
NOZZLES/PERFORMANCE 
Spreading, surface characteristics, and | pen decay of high 
— water jets. Final report, 2:7758 (UCRL-13663) 
PR CTOR 


N 
N-REACTO) 
ostirradiation testing of N Reactor process tubes. Summary, 
2:7275 (UNI-636) 





N-REACTOR/FUEL ELEMENTS 


N-REACTOR/FUEL ELEMENTS 
Neutron absorption lithium detector, 2:7274 (BNWL-CC-397) 
NS OTTO HAHN/CIVIL LIABILITY 
Report on and motion for the bill amending the third act 
amending the atomic energy act J forward by the 
Innenausschuss (4. Ausschuss), 2:7379 
NS OTTO HAHN/REACTOR LICENSING 
Bill to amend the Third Act to amend the Atomic Energy Act, 


NUCLEAR DATA COLLECTIONS/DATA PROCESSING 
—— nuclear data research and development. Progress report, 
anu 1-March 31, 1976 (Activities of LASL Nuclear Data 
Group), 2:8488 (LA-6472-PR) 
NUCLEAR ENERGY/BILATERAL AGREEMENTS 
Conventionalization of nuclear energy and the change in.non- 
roliferation politics. Distribution and control as a potential 
or political conflict, 2:7146 
NUCLEAR ENERGY/DATA COMPILATION 
Environmental information, 2:7988 (ORNL-5193) 
NUCLEAR ENERGY/INFORMATION SYSTEMS 
Significance and influence of information in the field of nuclear 
engineering, 2:7147 
NUCLEAR ENERGY/INTERNATIONAL COOPERATION 
ar development of the peaceful use of nuclear energy, 
77145 
a technical assistance in the field of nuclear energy, 
:7144 


Nuclear energy and international organizations, 2:7143 
NUCLEAR ENERGY/PUBLIC RELATIONS 
Power plant 2000. A forum on energy policy, 2:7246 
NUCLEAR ENGINEERING 
Nuclear engineering - plant and components, 2:7197 
NUCLEAR EXCAVA 10N 
Effect of ground motion from nuclear excavation: interim canal 
studies, 2:7963 (UCID-17285) 
NUCLEAR EXPLOSIONS 
See also RIO BLANCO EVENT 
UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/DATA ACQUISITION SYSTEMS 
Nevada automated diagnostic system (NADS) HIFAU automatic 
test and calibration system software. Volume I, 2:7962 (EGG- 
1183-4093(Vol.1)) 
NUCLEAR EXPLOSIONS/FALLOUT 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
Effect of ground motion from nuclear excavation: interim canal 
studies, 2:7963 (UCID-17285) 
NUCLEAR EXPLOSIONS/INTERNATIONAL AGREEMENTS 
Peaceful nuclear explosions as a provocation and tasks of 
international organizations, 2:6718 
NUCLEAR EXPLOSIONS/RADIOACTIVE CLOUDS 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/CIVIL LIABILITY 
Erection and operation of nuclear facilities in the light of 
international law, 2:7380 
NUCLEAR FACILITIES/PERSONNEL 
Dose commitments of personnel at nuclear facilities, 2:7332 
NUCLEAR FACILITIES/SAFEGUARDS 
Safeguards system effectiveness modeling, 2:6715 (SAND-76- 
0428 


NUCLEAR FACILITIES/SAFETY 
Abstract — basis protection of nuclear facilities against 
external effects. Pt. 2, 2:7314 
Safety of nuclear installations as a source of international 
conflict, 2:7322 
NUCLEAR FACILITIES/SITE SELECTION 
Area of protection around nuclear facilities: questions at issue in 
atomic law and law concerning the protection against 
nuisances. Pt. 2, 2:7128 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/BURNUP 
Determination of the fission parts of uranium-thorium fuels by 
molybdenum isotopes, 2:7225 
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NUCLEAR FUELS/ENERGY POLICY 
Nuclear fuels — Report of the Atlantic Council's Nuclear 
Fuels Policy wo nt hoor. 2:7176 
NUCLEAR FUELS/E! MENTAL EFFECTS 
Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 
NUCLEAR FUELS/FISSION PRODUCTS 
Rate theory model for fission-gas behaviour in nuclear fuels, 


NUCLEAR FUELS/MARKET 
Distribution of nuclear fuels: the problem of raw materials and 
enrichment, 2:6677 
NUCLEAR FUELS/REPROCESSING 
Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 
NUCLEAR FUELS/TRANSPORT REGULATIONS 
Liability during carriage according to the stipulations of the bill 
se ay to adopt the European conventions on third party 
iability, 2:6675 
NUCLEAR INDUSTRY 
Main trends in the field of industrial utilization of nuclear 
energy, 2:7165 
NUCLEAR INDUSTRY/CIVIL LIABILITY 
The nuclear subcontracting industry in a vacuum concerning 
liability because of ‘judicial ey se $ (rechtliche 
Kanalisierung) (German Federal Republic), 2:7372 
NUCLEAR INDUSTRY/OCCUPATIONS 
Nuclear consultant: a new profession, 2:6962 
NUCLEAR INDUSTRY/TRADE 
International buyers’ guide 1976, 2:6964 
NUCLEAR INSURANC 
Question of liability for nuclear damage, 2:7141 
NUCLEAR INSURANCE/LEGAL ASPECTS 
Indemnification by the Bund in the light of the Third Act 
amending the Atomic Energy Act and adoption of the 
— liability conventions (German Federal Republic), 
2:7378 
Problems concerning the provision of financial security and 
concerning the liability by the Bund for the operators of 
nuclear power plants (German Federal Republic), 2:7373 
Provision of financial security for nuclear facilities taking into 
account actuarial preconditions, 2:7376 
Provision of financial security in a broader sense by means of 
property insurance (German Federal Republic), 2:7377 
The protection of victims in the liability network according to 
the European liability conventions. Remarks on some 
roblems in getting claims of compensation accepted, 2:7374 
NUCLEAR INSURANCE/LEGISLATION 
Bills on the ratification of the European third party liability 
conventions and on a German nuclear 
indemnification legislature, 2:7375 
Report on and motion for the bill amending the third act 
amending the atomic energy act put forward by the 
Innenausschuss (4. Ausschuss) (German Federal Republic), 


2:7379 
NUCLEAR MAGNETIC MOMENTS/MOESSBAUER EFFECT 
Nuclear moments and moment ratios as determined by 
Mossbauer spectroscopy, 2:8551 
NUCLEAR MAGNETIC RESONANCE/REVIEWS 
Magnetic resonance in the superconducting state, 2:8713 
NUC R MATERIALS DIVERSION 
Abusive use of nuclear energy - A definition, 2:6716 
NUCLEAR MATERIALS DIVERSION/MULTILATERAL 
AGREEMENTS 
Role international ——e playh in preventing abusive use 
of nuclear energy, 2:6717 
NUCLEAR MATERIALS DIVERSION/RADIATION 
MONITORING 
Gamma sensing actuator for the secure surveillance camera 
system (model C), 2:6714 (SAND-76-0420) 
NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Nuclear Materials Management and Safeguards System. An 
overview, 2:6713 (K/CSD/TM-4) 
NUCLEAR MATTER/DENSITY 
Possible new form of matter at high density, 2:8596 
NUCLEAR MATTER/DIELECTRIC PROPERTIES 
Dielectric constants and magnetic susceptibilities of nuclei and 
les, 2:8595 
NUCLEAR MATTER/FLUID MECHANICS f 
Vibrational instability: a ible test of nuclear hydrodynamics, 
2:8616 (ORO-4856-55) 
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NUCLEAR MATTER/MAGNETIC SUSCEPTIBILITY | 
Dielectric constants and magnetic susceptibilities of nuclei and 
rticles, 2:8595 
NUCLEAR MATTER/NUCLEON-NUCLEON POTENTIAL : 
Short range correlations in the nucleon nucleon system and their 
effects, 2:8593 
NUCLEAR MATTER/PIONS 
Off-shell extrapolations of the a. self-energy and pseudoscalar 
form factor in nuclei, 2:859 
NUCLEAR MODELS 
See also DROPLET MODEL 
LIQUID DROP MODEL 
SHELL MODELS 
NUCLEAR MODELS/GAUGE INVARIANCE 
Parity and noo violation in three-triplet pauee models, 2:8631 
NUCLEAR MODELS/MANY-BODY PROBLE 
Nucleus of many-body system: truth or wishful thinking, 2:8633 
NUCLEAR MODELS ARIANCE 
Parity and isospin violation in three-triplet gauge models, 2:8631 
NUCLEAR PARKS/PLANNING 
The nuclear power park: its value and potential, 2:6965 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
1975 annual summary report (Abstracts of ao published 
— previous calendar year), 2:8353 (IS-3900) 
NUCLEA POTENTIAL/BAG MODEL 
Hadronic deformation energy in the MIT bag model, 2:8420 
(COO-3069-428) 
NUCLEAR POWER 
Do we need nuclear power plants, 2:7163 
Energy situation as a factor of conflicts, 2:7164 
Future of nuclear power in California, 2:7162 (NP-20969) 
Nuclear energy is necessary, 2:7169 
Nuclear energy, environmental protection and international 
conflicts. a 2:7244 
Nuclear power ( k), 2:7185 


NUCLEAR POWER/COST 
Is the cost of nuclear energy underestimated, 2:7171 
NUCLEAR POWER/PLANNING 
Concept of energy policy of the Federal Government, 2:7167 
French programme for nuclear eee | 2:7173 
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Nuclear energy: current perspectives, 2:7168 
Nuclear power: the case for a long term policy, 2:7175 
Present and future of nuclear energy development and utilization 
in Japan, 2:6966 
Second memorandum with considerations on nuclear energy, 
2:6950 (INIS-mf-3059) 
What criteria should now be applied in energy resource 
lanning, 2:7178 
NUCLEAR POWER/PUBLIC RELATIONS 
Nuclear power and the public, 2:7321 
Open letter to members of the German Bundestag (Letter from 
650 scientists with comments on the peaceful use of nuclear 
energy), 2:7247 
NUCLEAR POWER/USES 
—s of nuclear energy to district heating, 2:7172 
NUCLEAR POWER PLANTS 
Nuclear power plants no longer standard. Attempts at 
standardization - First details given at the Nuclex 75, 2:6953 
NUCLEAR POWER PLANTS/AIR CLEANING SYSTEMS 
Protection of the atmosphere during power generation in nuclear 
power stations, 2:7254 
Protection of the air space with production of electric power at 
nuclear power stations, 27252 
NUCLEAR POWER PLANTS/AVAILABILITY 
<a and causes of incidents in nuclear power stations, 
6961 
EVA: computer program for statistical availability analyses of 
nuclear power stations, 2:7177 
NUCLEAR POWER PLANTS/BUILDINGS 
Development of floor design response spectra for seismic design 
of floor-supported equipment or components, 2:7126 
(REG/G-1.122(9-76)) 
NUCLEAR POWER PLANTS/COMPARATIVE EVALUATIONS 
Ene roblem, 2:7408 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Construction progress - reports from world nuclear power 
station sites., 2:6963 
Nuclear power oe. Construction status report, data as of 
June 30, 1976, 2:7118 (NUREG-0030-7) 
NUCLEAR POWER PLANTS/CONTRACTS 
Technical evaluation of bids for nuclear power stations, 2:6959 
NUCLEAR POWER PLANTS/CONTROL SYSTEMS 
Control system for a series of predetermined steps, especially for 
the motion of the airlocks of reactor vessels (Patent), 2:7209 
NUCLEAR POWER PLANTS/COST BENEFIT ANALY: 
Cost-benefit and risk-benefit assessment for nuclear power 
plants, 2:7348 
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NUCLEAR POWER PLANTS/CRANES 
Erection device for nuclear reactors (Patent), 2:7207 
Erection system for nuclear reactors (Patent), 2:7208 

NUCLEAR POWER PLANTS/ECONOMICS 
The influence of transport and cooling systems, of power plant 

type and block size upon the cost of power in the case of 
he toe transmission and regional | a, 2:7174 

NUCLEAR POWER PLANTS/FASTENE 

Alloy steel bolting material for high-temperature service (ASME 
SA-193 with additional requirements), 2:7123 (RDT-M-6- 
3T(4-76)) 

Alloy steel nuts for bolting for high-pressure and high- 
temperature service (ASME SA-194 with additional 
requirements), 2:7124 (RDT-M-6-4T(4-76)) 

= steel bolting material for special applications (ASME SA- 
540 with additional requirements), 2:7125 (RDT-M-6-5T(4- 


76)) 
NUCLEAR POWER PLANTS/FIRE HAZARDS 
i technical considerations on nuclear reactor plants, 
NUCLEAR POWER PLANTS/FLOOD CONTROL 
Flood protection for nuclear power plants, 2:7369 (REG/G- 
1 "100(Rev.1 )(9-76)) 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Fuel Cycle ao Code (FLYER). Summary report, 
2:7199 (K-OP-187(Rev.1)) 
NUCLEAR POWER PLANTS/GAS TURBINES 
Mechanical problems in turbomachines, steam and gas turbines. 
Large steam turbine manufacturing requirements to fulfill 
customer needs for electric power, 2:7201 
NUCLEAR POWER PLANTS/HAZARDS 
Cost-benefit and risk-benefit assessment for nuclear power 
plants, 2:7348 
Risk prediction, safety analysis and quantitative probability 
methods - a caveat, 2:7353 
NUCLEAR POWER PLANTS/HEAT EXCHANGERS 
Dynamic spatial response of a heat exchanger tube with 
intermittent baffle contacts, 2:7213 
Non-destructive tube testing bench without rotation, 2:7218 
(BNWL-tr-193) 
NUCLEAR POWER PLANTS/LIABILITIES 
Subsequent consideration of changes in science and technology 
or in the environment concerning a licensed nuclear power 
= including questions of liability to pay damages. Pt. 3, 
:7370 


NUCLEAR POWER PLANTS/MECHANICAL STRUCTURES 

Design of reinforced concrete structures subjected to three 
com nts of earthquake, 2:7359 

NUCLEAR POWER PLANTS/NUCLEAR INSURANCE 
International liability conventions and German law. Pt. 3, 2:7138 
International liability conventions and German law. Pt. 2, 2:7139 
International liability conventions and German law. Pt. 4, 2:7371 
Question of liability for nuclear damage, 2:7141 

NUCLEAR POWER PLANTS/PERSONNEL 
Dose commitments of personnel at nuclear facilities, 2:7332 
Fire brigade technical considerations on nuclear reactor plants, 


2:7316 
NUCLEAR POWER PLANTS/PLANNING 
Nuclear energy in the United Kingdom. Choice of reactors and 
fuel cycle, 2:6956 
NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
Nuclear energy in Baden-Wuerttemberg. Importance, problems, 
tasks, 2:7245 
Fi ores ee of nuclear legislation in the United States, 
:71 


NUCLEAR POWER PLANTS/RADIATION DOSES 
Radiological significance of some long-lived nuclides di at 
to the environment from the nuclear power industry, 2:7255 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Mutation and the amount of human ill health, 2:8082 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Protection of the atmosphere during power generation in nuclear 
r stations, 2:7254 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Liquid waste decontamination in nuclear power plants. State and 


a, 2:7253 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 
Radioactive wastes in the Netherlands as a consequence of the 
installation of nuclear r = up to a capacity of 
3500MWe, 2:7251 (INIS-mf-3055) 
“ Radioecological studies applied to electro-nuclear sting, :8001 
studies to electro-nuc siting, 2: 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Comparison of an exact and moments calculation of reliability, 
2:7288 (COO-2825-4) 
Experience gained from failures in nuclear power plants, 2:7312 
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Method for the calculation of the cumulative failure probability 
distribution of complex repairable s' s, 2:7363 
NUCLEAR POWER PLANTS/REA R CONTROL SYSTEMS 
= —— of nuclear power plant operation and control, 


2:72 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Surface cleanness and tempo protection against corrosion of 
non-corrosive steel tubes for nuclear plant, 2:7216 
NUCLEAR POWER PLANTS/REACTOR INSTRUMENTATION 
Thermocouple material, copper and constantan, solid conductor 
(bare, fiberglass insulated, and sheathed over fiberglass 
insulation), 2:7120 (RDT-C-7-3T(9-76)) 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Abstract — basis protection of nuclear facilities against 
external effects. Pt. 5, 2:7315 
Area of protection around nuclear facilities: questions at issue in 
atomic law and law concerning the protection against 
nuisances. Pt. 3, 2:7130 
Area of protection around nuclear facilities - questions at issue 
in atomic law and law concerning the protection against 
nuisances. Pt. 1, 2:7134 
Estimation, margin of assessment, and distribution of the burden 
of proof in atomic licensing procedures. Pt. 2, 2:7135 
Multiple occupation of technical experts in atomic 
administrative procedures and in court actions. Pt. 2, 2:7127 
Multiple occupation of technical experts in atomic 
administrative procedures and in court actions. Pt. 4, 2:7129 
i - ee Docket Information, 2:7119 (NUREG/PRDI- 
) 
Subsequent consideration of changes in science and technology 
or in the environment concerning a licensed nuclear power 
feo questions of liability to pay damages. Pt. 3, 


Subsequent consideration of changes in science and technology 
or in the environment concerning a licensed nuclear power 
ao including questions of liability to pay damages. Pt. 4, 

77131 


NUCLEAR POWER PLANTS/REACTOR OPERATION 
— and causes of incidents in nuclear power stations, 
Nuclear reactors - 1975 for the first time critical, 1975 

shutdown, 2:6957 
Operational experience with nuclear power plants. The | 1th IRS 
technical discussion in 1975 in Koeln, 2:6954 
rational experience with nuclear power stations, 2:6960 

NUCLEAR POWER PLANTS/REACTOR PROTECTION 
SYSTEMS 
Effect of a certain class of potential common mode failures on 

the reliability of redundant systems, 2:7355 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Abstract — basis protection of nuclear facilities against 
external effects. Pt. 2, 2:7314 

Abstract design basis protection of nuclear facilities against 
external effects. Pt. 5, 2:7315 

Interpretations of the safety criteria for nuclear power stations: 
suggestions for a subject ae 2:7320 

IRS/LRA work on the reactor safety study WASH-1,400. 
Continuation of the common attitude, 2:7331 

Nuclear power plants in populated areas, 2:7313 

Safety of nuclear installations as a source of international 
conflict, 2:7322 

—. of nuclear er a, 2:7323 

NUCLEAR POWER PLANTS/REACTOR SHUTDOWN 
Nuclear reactors - 1975 for the first time critical, 1975 

shutdown, 2:6957 

NUCLEAR POWER PLANTS/SAFETY ENGINEERING 

Probabilistic modelling for safety analysis of technical systems 
(Synthetic Probabilistic Tree Model), 2:7341 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Evaluation of soil liquefaction potential for level ground during 
uakes. A summary report, 2:7302 (NUREG-0026) 
MODSAP: a modified version of the structural analysis ~ on 
SAP IV for the static and dynamic of linear 
localized nonlinear structures, 2:7194 (GA-A-14006) 
Seismic safety of nuclear er its, 2:7342 

NUCLEAR POWER PLA SELECTION 

Area of protection around nuclear facilities: questions at issue in 
atomic law and law concerning the protection against 
nuisances. Pt. 2, 2:7128 

Area of protection around nuclear facilities - questions at issue 
in atomic law and law concerning the protection against 
nuisances. Pt. 1, 2:7134 

NUCLEAR POWER PLANTS/STEAM TURBINES 
Future deve’ it of large steam turbines, 2:7202 
er for testing the automatic control of steam turbines, 
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Mechanical problems in turbomachines, steam and gas turbines. 
Large steam turbine manufacturing requirements to fulfill 
customer needs for electric er, 2:7201 

NUCLEAR POWER PLANTS/USES 
Cou mA er and heat in large cities, 2:7170 

NUCL WER PLANTS/VENTILATION 
VGB guidelines for planning, ordering and acceptance of 

ventilators for steam plants generators/reactors, 2:7199 
NUCLEAR POWER PLANTS/WASTE HEAT 
How to use waste heat efficiently. Waste heat from power plants 
to increase agricultural yields - Agrotherm project, 2:7247 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
BORON I1 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
DEUTERON REACTIONS 
DIRECT REACTIONS 
ELECTRON REACTIONS 
FISSION 
FLUORINE 19 REACTIONS 
FUSION REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
KRYPTON 84 REACTIONS 
MUON REACTIONS 
NEON 20 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
NUCLEON REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 
TRANSFER REACTIONS 
TRITON REACTIONS 

NUCLEAR REACTIONS/ANGULAR MOMENTUM 

Condition for a vanishing cross section at theta = 7/2 in 
Barshay-Temmer reactions, 2:8624 

NUCLEAR REACTIONS/REVIEWS 
Medium energy nuclear physics with electron accelerators: an 

experimentalist’s viewpoint, 2:8544 (COO-3069-418) 

NUCLEAR REACTIONS/WEAK NEUTRAL CURRENTS 
Can neutral currents be seen in nuclei (Weinberg-Salam model), 


2:8619 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Semiclassical analysis of bound states in the two-dimensional o 
model, 2:8443 
NUCLEAR STRUCTURE/ANGULAR MOMENTUM 
What angular momentum can do to the nucleus, 2:8590 
NUCLEAR STRUCTURE/CORRELATIONS 
What do pions tell us about short range correlations in nuclei, 


2:8583 
NUCLEAR STRUCTURE/EXCHANGE INTERACTIONS 
Unified description of exchange current corrections, 2:8585 
NUCLEAR STRUCTURE/G MATRIX 
Nuclear reaction matrix, 2:8575 (COO-3001-138) 
NUCLEAR STRUCTURE/MEETINGS 
Proceedings of international conference on selected topics in 
nuclear structure, Dubna, USSR, June 15-19, 1976. Volume 1. 
Contributions (International Conference on Selected Topics in 
Nuclear Structure, Dubna, June 15 to 19, 1976), 2:845 
(JINR-D-9682) 
NUCLEAR STRUCTURE/N*RESONANCES 
Excitation of baryon resonances in nuclei, 2:8580 
Present status of isobar configurations in nuclei, 2:8578 
NUCLEAR STRUCTURE/P ARIANCE 
Cay Sa ena interaction and simultaneous fits to 
a ron decays, 2:8577 
NUCLEAR STR RE/RE Ss 
Medium energy nuclear physics with electron accelerators: an 
ex rimentelet's viewpoint, 2:8544 (COO-3069-418) 
NUCLEAR STRUCTURE/YUKAWA POTENTIAL 
Calculations of moments, potentials, and energies for an 
ay shaped diffuse-surface nuclear density distribution, 
2:859 
NUCLEAR THEORY/RELATIVISTIC RANGE 
Relativistic nuclear ics, why and how, 2:8573 


See NUCLEAR EXPLOSIONS 
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NUCLEAR WEAPONS/REVIEWS 
Nuclear weapons: their history, principles, and effects. A 
blication authorized by the general staff of the Army, 
:7964 (UCRL-Trans-11114) 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEASES/BIOCHEMICAL REACTION KINETICS 
Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 
NUCLEASES/METABOLISM 
Exonuclease associated with bacteriophage TS-induced DNA 


——. 2:8049 
NUCLE 
See also EVEN-EVEN NUCLEI 


HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
NUCLEI/ANGULAR MOMENTUM 
What angular momentum can do to the nucleus, 2:8590 
NUCLEI/ENERGY-LEVEL TRANSITIONS 
et currents be seen in nuclei (Weinberg-Salam model), 
7861 


Parity and isospin violation in three-triplet gauge models, 2:863 1 
NUCLEI/EXCITATION 
Method of producing excited states of atomic nuclei (Patent; by 
bombarding material with x rays or electrons generated by an 
x-ray tube or electron gun and chemical separation by hot 
atoms), 2:6643 
NUCLEI/ISOSPIN 
Exotic nuclei with isospin T>A/2 and the radiative capture of 
ions, 2:8628 
NUCLEI/MASS DEFECT : 
Development of the semiempirical droplet model (Tables), 


2:8587 
NUCLEI/MASS FORMULAE 
Semiempirical liquid-drop plus shell-correction formula (Tables, 
Nilsson model, BCS pairing energy), 2:8588 
NUCLEI/NEUTRAL CURRENTS 
Weak interactions and neutral currents, 2:8574 
NUCLEI/NEUTRINO REACTIONS 
Role and the possibilities of the detection of weak neutral 
currents in nuclear processes, 2:8623 
NUCLEI/PION-NUCLEON INTERACTIONS 
Dispersion theory of the pion-nucleon parity non-conserving 
interaction, 2:8430 
NUCLEI/WEAK INTERACTIONS 
Weak interactions and neutral currents, 2:8574 
NUCLEON ISOBARS 
See NJRESONANCES 
NUCLEON REACTIONS/COMPOUND-NUCLEUS REACTIONS 
d : a and N + '6O systems with the resonating-group method, 
78492 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/OBE MODEL 
Summation of two-pion inserts to the a-meson propagator and 
nucleon forces, 2:8426 
NUCLEON-NUCLEON INTERACTIONS/RESEARCH 
PROGRAMS 
Study of the neutron-proton interaction in the 300 to 700 MeV 
energy region. Annual progress report, 1975-76 (Differential 
cross sections, summaries of research activities at Texas A and 
M University), 2:8369 (ORO-4449-19) 
NUCLEON-NUCLEON POTENTIAL/EIKONAL 
APPROXIMATION 
OBEP regularized by an eikonal form factor, 2:8582 
NUCLEON-NUCLEON POTENTIAL/OBE MODEL 
OBEP regularized by an eikonal form factor, 2:8582 
NUCLEON-NUCLEON POTENTIAL/P INVARIANCE 
Parity-violating NNrho vertex in a pauge model, 2:8581 
Parity violation in the nucleon-nucleon interaction, 2:8620 
NUCLEON-NUCLEON POTENTIAL/SYMMETRY BREAKING 
Electromagnetic corrections to the two-nucleon interaction, 
2:8579 
NUCLEONS 
See also NEUTRONS 


PROTONS 
NUCLEONS/ELECTROMAGNETIC FORM FACTORS 
Decay widths of psi and psi’ into B,B-bar, and B,9B-bar,, modes 
(At t = 9.58 GeV?), 2:8395 
NUCLEOTIDES/METABOLISM 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final ae. May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 


OIL SHALES/STRUCTURAL CHEMICAL ANALYSIS 


NUTS 
See FASTENERS 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAKS/PHOTOSYNTHESIS 
Terrestrial analyses, effects, and materials transport, 2:7992 
(ORNL-5193) 
OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 
OCONEE-1 REACTOR/POWER DENSITY 
Verification of the three-dimensional FLAME code, 2:6988 
(BAW-10125A) 
OCONEE-!1 REACTOR/REACTOR OPERATION 
Oconee-1: Experience of the first — riod, 2:7005 
OCTANE/THERMODYNAMIC PROPERTI 
Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through Cj»; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 
OER 
See OXYGEN ENHANCEMENT RATIO 
OFF-GAS SYSTEMS/DESIGN 
Apparatus for washing stack gases (Patent), 2:6932 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS/MAPS 
Energy resource development map of Colorado (7 references), 
2:6441 


OIL SANDS 
Gasification process (Partial combination of tar sand oil in 
hollow reactor), 2:6617 
OIL SANDS/STEAM INJECTION 
Recovery of oil by a combination of low temperature oxidation 
and hot water or steam injection (Patent), 2:6588 
OIL SHALE DEPOSITS/MAPS 
Energy resource development map of Colorado (7 references), 
2:6441 
OIL SHALE INDUSTRY/COST BENEFIT ANALYSIS 
Economic worth of hydrologic data in project design: an 
application to regional energy development (Net benefit to oil 
shale industry), 2:6620 (USGS-OFR-76-316) 
OIL SHALE INDUSTRY/WATER RESOURCES 
Economic worth of hydrologic data in project design: an 
application to regional energy development (Net benefit to oil 
shale industry), 5.6620 (USGS-OFR-76-3 16) 
OIL SHALES/CHEMICAL COMPOSITION 
Relationship between rock density and volume of organic matter 
in oil shales (Linear equation specific for Green River 
Formation oil shales), 2:6618 (LERC/RI-76/6) 
OIL SHALES/CHEMICAL REACTION KINETICS 
Kinetics of decomposition of Colorado oil shale. 1. Oil 
eneration (Use of isothermal and nonisothermal methods), 
:6619 (UCRL-52089) 
OIL SHALES/EXPLOSIVE FRACTURING 
Elastic wave on ryere through an infinite stratum of porous 
material, 2:8718 (SAND-76-0328) 
OIL SHALES/HYDROGENATION 
Hearing on conversion of oil shale to synthetic fuels, October 7- 
9, 1975, 2:6615 (NP-21195) 
OIL SHALES/IN-SITU RETORTING 
Hearing on conversion of oil shale to synthetic fuels, October 7- 
9, 1975, 2:6615 (NP-21195) 
OIL SHALES/POROSITY 
Elastic wave propagation through an infinite stratum of porous 
material, 2:8718 (SAND-76-0328) 
OIL SHALES/PYROLYSIS 
Method and apparatus for pyrolyzing oil shale (Patent, use of 


heat yo oa pent shale combustion), 2:6616 
OIL SHALES/RETORTING 


Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
——— coal gasification, and COED coal liquefaction, 

Hearin on conversion of oil shale to synthetic fuels, October 7- 
9, 1975, 2:6615 (NP-21195) 








OIL SHALES/STRUCTURAL CHEMICAL ANALYSIS 


OIL SHALES/STRUCTURAL CHEMICAL ANALYSIS 
Aromaticity determination of coal, oil shale, and their 
derivatives by x-ray diffraction, 2:6535 
OIL WELLS/FIRE EXTINGUISHERS 
Method and device for extinguishing fires in oil wells (Patent), 
2:6599 
OIL WELLS/PERMEABILITY 
Controlling permeability in subterranean formations (Patent), 


OIL WELLS/WELL COMPLETION 
Method of producing hydrocarbons from an unconsolidated 
formation (Patent), 2:6585 
Method of forming a highly permeable solid mass in a 
subterranean formation (Patent; particularly in loose sands 
around well bore), 2:6586 
OIL WELLS/WELL STIMULATION 
Recovery of oil by a combination of low temperature oxidation 
and hot water or steam injection (Patent), 2:6588 
OILS 
See also COAL TAR OILS 
FUEL OILS 
HEAVY OILS 
SHALE OIL 
OILS/CHEMICAL ANALYSIS 
Method for the determination of benzene insolubles, 
asphaltenes, and oils in coal-derived liquids, 2:6529 
(PERC/RI-76/6) 
OKLO PHENOMENON 
Nuclear energy two billion years ago. Nature constructed a 
nuclear reactor, 2:6625 
OKLO PHENOMENON/AGE ESTIMATION 
Chemical and isotopic studies of uranium, lead and several 
fission products in a sample of the ore of the Oklo natural 
reactor, 2:7690 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ON-LINE CONTROL SYSTEMS/MATHEMATICAL MODELS 
Non-linear low-order simulation models in the framework of a 
digital control concept for BWR power plants, 2:7241 
OPE MODEL/INCLUSIVE INTERACTIONS 
Inclusive reactions p+nyieldsp+X and m*+nyieldsp+X at 100 
GeV/c, 2:8370 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/ECONOMIC POLICY 
One view of the world’s petroleum supplies (Events that could 
lead to lower foreign crude-oil prices), 2:7415 (UCRL-52075) 
OPEN-CYCLE MHD GENERATORS/MATERIALS 
Development and study of high temperature materials for 
various components of MHD installations, 2:7419 (ERDA-tr- 
185 


) 
OPTICAL MODELS/NONLOCAL POTENTIAL 
Nonlocal potential model for medium-energy photonuclear 
matrix element calculation, 2:8632 
OPTICAL SYSTEMS/MACHINING 
Applications of diamond turning to infrared optical systems, 
2:7751 (UCRL-78697) 
OPTICAL THEOREM 
Optical theorem for heavy-ion scattering (Partial wave 
expansion, total cross sections), 2:8613 (ANL/PHY-76- 
2(Vol.2)) 
ORELA 
(Oak Ridge electron linear accelerator.) 
ORELA/ELECTRONIC EQUIPMENT 
Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 
ORGANIC CHLORINE COMPOUNDS 
See also DDT 
KEL-F 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL EFFECTS 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
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STEROIDS 
ORGANIC COMPOUNDS/CHEMICAL ANALYSIS 

Concentration and determination of trace organic pollutants in 
water, 2:7682 (IS-T-730) 

Relationship between rock density and volume of organic matter 
in oil shales (Linear equation specific for Green River 
Formation oil shales), 2:6618 (LERC/RI-76/6) 

ORGANIC NITROGEN COMPOUNDS 

See also AMIDES 

AMINES 
AMINO ACIDS 
CAFFEINE 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
PYRIMIDINES 
QUINOLINES 
SEROTONIN 
URETHANE 

ORGANIC NITROGEN COMPOUNDS/CHEMICAL REACTION 

KINETICS 

High-pressure catalytic microreactor for hydroprocessing of 
coal-derived liquids (10 references), 2:6454 (FE-2028-5) 

ORGANIC POLYMERS 
See also PLASTICS 
ORGANIC POLYMERS/PHOTOSENSITIVITY 

Positive resists containing dimethylglutarimide units (Patent), 

2:7645 
ORGANIC SULFUR COMPOUNDS/CHEMICAL REACTION 

KINETICS 

High-pressure catalytic microreactor for hydroprocessing of 
coal-derived liquids (10 references), 2:6454 (FE-2028-5) 

Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,0;3;03; Ni-W/AI,0;-SiO,; Co-Mo/AI,03;), 

2:6453 (FE-2028-3) 
ORGANIC SULFUR COMPOUNDS/HYDROGENATION 

Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,0;;03; Ni-W/AI,0,-SiO,; Co-Mo/AI,Q3), 

2:6453 (FE-2028-3) 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

ORMAK DEVICES/ELECTRONIC EQUIPMENT 

Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 

ORNL 
(Oak Ridge National Laboratory.) 
ORNL/DATA ACQUISITION 

Regional Information Group (RIG). Energy, environmental, and 
socioeconomic data bases and associated software at Oak 
Ridge National Laboratory, 2:8024 (ORNL/TM-5600) 

ORNL/RADIOACTIVE WASTE DISPOSAL 

Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5S141) 

ORNL/RESEARCH PROGRAMS 

Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 

ORNL/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORNL-PCA REACTOR/REACTOR OPERATION 

Bulk Shielding Facility quarterly report, January, February, and 

March of 1976, 2:7269 (ORNL/TM-5646) 
ORR REACTOR/REACTOR OPERATION 

Oak Ridge research reactor quarterly report, January, February, 

and March of 1976, 2:7268 (ORNL/TM-5623) 
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OSCILLATORS/DESIGN 
Design of high performance tunnel diode oscillator transducers, 
2:7880 
OSCILLATORS/PERFORMANCE 
Improvement of TRAPATT performance with optically 
enerated carriers (TRAPATT microwave sources), 2:7879 
(SAND-76-5778) 
Josephson effect mm-wave receivers, 2:7814 
OSCILLOGRAPHS/PHOTOGRAPHY 
Oscilloscope camera evaluations. Period covered: April-June 
1976, 2:7928 (MHSMP-76-30-0) 
OTTO HAHN (NUCLEAR SHIP) 
See NS OTTO HAHN 
OVARIES/RADIATION DOSES 
Handbook of selected organ doses for projections common in 
diagnostic radiology, 2:8078 (FDA-76-803 1) 
OXALIC ACID/NUCLEAR MAGNETIC RESONANCE 
Carbon and deuterium nuclear magnetic resonance in solids, 
2:7720 (LBL-5458) 
OXIDES/ION IMPLANTATION 
On the role of recoil implantation in altering the stoichiometry 
of a bombarded solid, 2:8240 
OXIDES/LATTICE PARAMETERS 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 
21471) 
OXIDES/MOLECULAR STRUCTURE 
Structural studies of the BaPb/sub 1-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 
OXIDES/NEUTRON DIFFRACTION 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 
21471) 
OXIDES/PHASE TRANSFORMATIONS 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 
21471) 
OXIDES/SUPERCONDUCTIVITY 
Structural studies of the BaPb/sub 1-x/Bi/sub x/O, system, 
2:7623 (BNL-21484) 
OXYGEN 
See also OXYGEN 16 BEAMS 
OXYGEN/ADSORPTION 
The effect of adsorption of Cs and coadsorption of Cs and O, on 
— light emission from Cu and Al surfaces, 
OXYGEN/BIOCHEMICAL REACTION KINETICS 
Mechanisms of oxygen evolution, 2:8028 (COO-3326-49) 
OX YGEN/CHEMISORPTION 
Thorium (100) crystal face. A study of its cleaning, surface 
structure, and interaction with oxygen and carbon monoxide, 


2:7588 
OXYGEN/NEUTRON REACTIONS 
Analysis of a neutron scattering and gamma-ray production 
integral experiment on oxygen for neutron energies from | to 
15 MeV, 2:8653 (ORNL/TM-5535) 
OXYGEN/NEUTRON TRANSPORT 
Analysis of a neutron scattering and gamma-ray production 
integral experiment on oxygen for neutron energies from | to 
15 MeV, 2:8653 (ORNLAM- 5535) 
OXYGEN/RADIOSENSITIVITY EFFECTS 
Theoretical aspects and implications of the oxygen effect, 


OXYGEN/SEGREGATION 
Surface segregation of oxygen in niobium, 2:7594 (ANL-Trans- 
1076 


OXYGEN 16/ENERGY LEVELS 
States at high excitation in '*O observed in the reaction '*C(?°N 
e,'*O)'*O (Cross sections, 150 to 124 MeV, 7, semiclassical 
pes 2:8497 (ANL/PHY-76-2(Vol.2)) 
OXYGEN 16 BEAMS/CHANNELING 

Energy loss and straggling of heavy ions by nuclear interactions 

in silicon (300-3000 keV), 2:8641 
OXYGEN 16 BEAMS/ENERGY LOSSES 

Energy loss and pe of pen ‘ae by nuclear interactions 

in Slices (300-3 keV), 2 
OXYGEN 16 REACTIONS 

Classical many-body trajectory study of heavy ion collisions 
(Impact parameter, boundary conditions, trajectories 
velocities, differential cross sections), 2:8611 ( ANL/PHY-76- 
2(Vol.2)) 

Time-dependent Hartree-Fock calculation for nonheadon 
collisions of '*O + '*Q (Axiality, clutching), 2:8484 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 16 REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

a-particle and proton emission from the '*O + "C system (30 to 
74 MeV, excitation, angular distribution), 2:8487 (ANL/PHY- 
76-2(Vol.2)) 


OXYGEN 16 TARGET/NITROGEN 14 REACTIONS 


OXYGEN 16 REACTIONS/DEEP INELASTIC SCATTERING 

Investigation of '’deep inelastic’’ processes in '*O + Ni at 96 
MeV (Differential cross sections, yield), 2:8539 (ANL/PHY- 
76-2( Vol.2)) 

Study of the - de-excitation following deep-inelastic scattering of 
rei + ?7Al at 100 MeV (Excitation, adiabatic energy sharing, 
fragment strength, equilibration), 2:8515 (ANL/PHY-76- 
2(Vol.2)) 

OXYGEN 16 REACTIONS/ELASTIC SCATTERING 

Decomposition of the smooth cutoff model angular distribution, 
2:8504 

Elastic scattering of '*O on *Si, *°Si, and Si at 60 MeV 
(Differential cross sections), 2:8513 (ANL/PHY-76-2(Vol.2)) 

Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2(Vol.1)) 

Elastic scattering induced by '*O on **Pb (Angular distributions, 
cross sections, 80 to 102 MeV (analysis includes data to 216.6 
MeV)), 2:8564 (ANL/PHY-76-2(Vol.2)) 

Quasielastic and fission total cross sections for '*O on '*'Ta and 
2%Pb (80 to 102 MeV, reaction mechanisms), 2:8565 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 16 REACTIONS/FISSION 

Quasielastic and fission total cross sections for '*O on "*'Ta and 
2Pb (80 to 102 MeV, reaction mechanisms), 2:8565 
(ANL/PHY-76-2( Vol.2)) 

OXYGEN 16 REACTIONS/INELASTIC SCATTERING 

Optimum Q values of '*O + **Ni reactions high above the 
Coulomb barrier (Differential cross sections, yields), 2:8526 
(ANL/PHY-76-2( Vol.2)) 

Probing the nuclear shape by heavy-ion inelastic scattering 
(Reaction mechanism, 42 MeV, differential cross sections, 
phase differences), 2:8514 (ANL/PHY-76-2(Vol.2)) 

Small angle structure in inelastic '*O scattering (Differential 
cross sections, J, 7, DWBA), 2:8512 (ANL/PHY-76-2( Vol.2)) 

OXYGEN 16 REACTIONS/PICKUP REACTIONS 

Absolute magnitude of two-nucleon transfer reactions induced 
by heavy ions (Form factors, EFR coupled-channel-reaction, 
normalization factors, cross sections), 2:8521 (ANL/PHY-76- 
2(Vol.2)) 

OXYGEN 16 REACTIONS/QUASI-ELASTIC SCATTERING 

Quasielastic and fission total cross sections for '*O on “*'Ta and 
28Pb (80 to 102 MeV, reaction mechanisms), 2:8565 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 16 REACTIONS/STRIPPING 

27A1('*O,"*Ca) coincidence measurements at E/sub L/ = 65.6 
MeV (65.6 MeV, cross sections, angular correlations, reaction 
mechanism), 2:8511 (ANL/PHY-76-2(Vol.2)) 

Absolute magnitude of two-nucleon transfer reactions induced 
by heavy ions (Form factors, EFR coupled-ch l-reaction, 
normalization factors, cross sections), 2: 8521 (ANL/PHY-76- 
2(Vol.2)) 

Optimum Q values of '*O + **Ni reactions high above the 
Coulomb barrier (Differential cross sections, yields), 2:8526 
(ANL/PHY-76-2( Vol.2)) 

Polarization of single-particle states involved in heavy ion 
transfer reactions (Amplitudes, two-center shell model), 
2:8612 (ANL/PHY-76-2( Vol.2)) 

OXYGEN 16 REACTIONS/TOTAL CROSS SECTIONS 

Total reaction cross section for '*O on “Cu (41 and 46 MeV, 
optical model, model independence, macroscopic and Woods- 
Saxon form factors), 2:8540 (ANL/PHY-76-2( Vol.2)) 

OXYGEN 16 REACTIONS/TRANSFER REACTIONS 

Distribution of reaction strength in the '*O + “Ca reaction at 56 
MeV (Differential cross sections, angular distribution), 2:8531 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 16 TARGET/CALCIUM 48 

Heavy ion reactions and barrier top resonances (Coulomb- 
centrifugal barrier, amplitudes, strong absorption), 2:8608 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 16 TARGET/DEUTERON REACTIONS 

d + "*O and N + "*O systems with the resonating-group method, 
2:8492 

Normalization and finite-range effects in distorted-wave Born- 
—— calculations for (d, *He) and (d, t) reactions, 


OXYGEN 16 TARGET/ELECTRON REACTIONS 
Pion electroproduction from nuclei near threshold, 2:8490 
OXYGEN 16 TARGET/HEAVY ION REACTIONS 
Heavy ion reactions and barrier top resonances (Coulomb- 
centrifugal barrier, amplitudes, strong absorption), 2:8608 
(ANL/PHY-76-2(Vol.2)) 
OXYGEN 16 TARGET/NEON 20 REACTIONS 
Contribution of alpha cluster exchange to elastic and inelastic 
"*O + *Ne scattering, 2:8518 








OXYGEN 16 TARGET/NITROGEN 14 REACTIONS 


OXYGEN 16 TARGET/NITROGEN 14 REACTIONS 

Measurements of fusion cross sections for heavy-ion systems at 
very low energies, 2:8503 

OXYGEN 16 TARGET/NUCLEON REACTIONS 
d por  . N + '*O systems with the resonating-group method, 
OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 

Classical many-body trajectory study of heavy ion collisions 
(Impact parameter, boundary conditions, trajectories, 
velocities, differential cross sections), 2:8611 (ANL/PHY-76- 
2(Vol.2)) 

Time-dependent Hartree-Fock calculation for nonheadon 
collisions of '*O + '*O (Axiality, clutching), 2:8484 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 16 TARGET/PHOTONUCLEAR REACTIONS 

(rp) — in Ilp-shell nuclei for E/sub -y/ = 60-200 MeV, 


Photonuclear reactions at intermediate energies ((y,n) and (y,p) 

reactions), 2:8462 
OXYGEN 16 TARGET/PION REACTIONS 

Theory of pion-nucleus scattering lengths. II, 2:8455 (COO- 
2171-56) 

OXYGEN 18 REACTIONS/DEEP INELASTIC SCATTERING 

Study of strongly damped collisions in '*O + ?7Al collisions at 96 
MeV (Mass, a and charge distributions), 2:8508 
(ANL/PHY-76-2(Vol.2)) 

OXYGEN 18 REACTIONS/ELASTIC SCATTERING 

Optical theorem for heavy-ion scattering (Partial wave 

x . —y total cross sections), 2:8613 (ANL/PHY-76- 
ol. 
OXYGEN 18 REACTIONS/FUSION REACTIONS 

Investigation of the fusion cross section for light heavy-ion’ 
systems (7.5 to 28.0 MeV(c.m.), angular distributions, 
resonance), 2:8498 (ANL/PHY- 165 Vol.2)) 

OXYGEN 18 REACTIONS/INELASTIC SCATTERING 

Deformation shape effects in elastic "O + “Ca scattering 
(Angular distribution, 50 MeV), 2:8525 (ANL/PHY-76- 
2(Vol.2)) 

OXYGEN 18 REACTIONS/STRIPPING 

Absolute magnitude of two-nucleon transfer reactions induced 
by heavy ions (Form factors, EFR coupled-channel-reaction, 
normalization factors, cross sections), 2:8521 (ANL/PHY-76- 
2(Vol.2)) 

Beat patterns in transfer angular distributions (Amplitudes, J, 7, 
Regge pole parametrization), 2:8543 (ANL/PHY-76-2(Vol.2)) 

Physical basis for large forward cross sections in ®Ni('O,'*O) 
reaction (Interference, excitation), 2:8538 (ANL/PHY-76- 
2(Vol.2)) 

OXYGEN 18 TARGET/HEAVY ION REACTIONS 
Regge poles in CCBA transfer amplitudes ('*O('°Sn, '*Sn)'*O), 
2:8483 (ANL/PHY-76-2(Vol.2)) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ENHANCEMENT RATIO 

Theoretical aspects and implications of the oxygen effect, 

2:8085 
OXYGEN IONS/CHANNELING 

Radiative electron capture by highly stripped ions in single 

crystal channels, 2:8199 
OXYGEN IONS/COLLISIONS 

Z, scaling for impact-parameter dependence of inner-shell 

ionization by heavy ions (2 MeV to 16 MeV), 2:8198 
OXYGEN IONS/ENERGY LOSSES 

Energy loss of atomic and molecular ion beams in thin foils (0.3 

to 0 MeV H*), 2:8649 
OXYGEN IONS/ION-ATOM COLLISIONS 

'D autoionization series in helium (30 MeV O** ions), 2:8307 
(RLO-1388-285) 

Electron transfer processes in ion collisions with atomic 
hydrogen. Final for — February 1, 1975-June 30, 
1976, 2:8303 ( 2562- 

OXYGEN IONS/ION-MOLECULE COLLISIONS 

Electron transfer processes in ion collisions with atomic 


-June 30, 
187 685.8303 etCOD 2: report for — February 1, 1975-June 
SPECTRA 


OXYSULFIDES/INFRARED S 
Quenching factors in the anti-Stokes emission of holmium and 


‘ a tJ — aes phosphors, 2:7664 


Oxides of nitrogen with respect to urban smog, supersonic 
transports, and global methane, 2:7977 


P 


P Feder Ses ot TRANSITIONS 
fly comer in and in "F(1/2-(pol);110 
ein 1/2*;gs Bridence ‘or an enhanced AT=2, 
we GALLN ng 
P INVARIANCE/NEUTRON ‘REACTIONS 
Parity nonconservation in 7 Enence hi and in "F(1/2-( ' 10 
keV )yieldsF( 1/2*;gs vidence for an enhanced AT=2 
AS=0 weak ieovesiion, 
PACEMA 


KERS 

See CARDIAC PACEMAKERS 

PACIFIC OCEAN 
See also PUGET SOUND 

PACIFIC OCEAN/GEOPHYSICAL SURVEYS 

Analysis of ‘‘echo sounding’’ data North-Central Pacific 

(including R/V VEMA marine geology/ ysics cruise in 
the North Pacific). Progress report, July 1, 1975-May 15, 
1976 — surveys in North Pacific), 2:8002 (COO- 


0-3) 
PADUCAH PLANT/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
Cm ilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

PAIR SPECTROMETERS/DESIGN 

Neutron capture y-ray spectrometer for use at an electron linac, 

2:7918 
PAIR SPECTROMETERS/PERFORMANCE 

Neutron — y-Tay spectrometer for use at an electron linac, 

2:7918 
PALLADIUM/CHARGE TRANSPORT 

bape and transport properties of interstitial hyd 
isotopes in palladium. Progress report, April 1, 1975-Marc 
31, 1976, 2: £3658 (COO-3851-26) 

PALLADIUM/ELECTRIC CONDUCTIVITY 

Muffin-tin-calculation of the resistivity and effective valence of 
liquid palladium, 2:7524 (COO-3551-30) 

Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-3851-26) 

PALLADIUM/ELECTRON-PHONON COUPLING 
Calculations of the electron-phonon interaction and 
superconductivity in the palladium-hydrogen system, 2:8704 
PALLADIUM/ION CHANNELING 
Energy loss of a-particles channeled in metal-hydrogen systems, 
78645 


PALLADIUM/ION COLLISIONS 
Backscattering of neutralized noble gas ions from polycrystalline 
surfaces at bombarding energies below | keV, 2:8226 
PALLADIUM/PIONIC ATOMS 
Observation of the repulsive nature of the P-wave pion-nucleus 
interaction at large Z, 2:8302 
PALLADIUM/STO iG POWER 
Energy loss of a-particles channeled in metal-hydrogen systems, 


2:8645 
PALLADIUM/SUPERCONDUCTIVITY 
Calculations of the electron-phonon interaction and 
a... rconductivity in the palladium-hydrogen system, 2:8704 
mpiroontuctin materials, P7534 oe 
PAL ADIUM ALLOYS 
See also PALLADIUM BASE ALLOYS 
PALLADIUM ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts i monolith supports for methanation of coal- 
derived hase 2. Quarterly technical progress report, 
May 23, 1976 duly 22, 1976 (9 refs.; ~ Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh}, 2:6472 (FE-1790-5) 
PALLADIUM ‘ALLOYS/SUPERCONDUCTIVITY 
——_ materials, 2:7 
PALI E ALLOWS/CRYSTAL FIELD 
opy of — field energy levels of Er** ions 
i ladium, 2:7528 
PALLADIUM. Cc MPOUNDEICHARGE, a hyd 
The ic a rt properties of intersti n 
isotopes in yin palletes ies amen, April 1, 1975- March 
31, 1976, 2:8658 (COO-3551-26) 
PALLADIUM mi and transport prop RIC po oem wed 
lynamic a eo properties of intersti y 
isotopes in pallad report, April 1, 1975-M — 
31, 1976, 2:8658 (C003 51-26) 
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PALLADIUM COMPOUNDS/ELECTRON-PHONON 
COUPLING 
Calculations of the electron-phonon interaction and 
superconductivity in the palladium-hydrogen system, 2:8704 
PALLADIUM COMPOUNDS/SUPERCONDUCTIVITY 
Calculations of the electron-phonon interaction and 
superconductivity in the palladium-hydrogen aom, 2:8704 
PALLADIUM HYDRIDES/CHARGE TRANSPOR 
Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-355 1-26) 
PALLADIUM HYDRIDES/ELECTRIC CONDUCTIVITY 
Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-3551-26) 
PALLADIUM HYDRIDES/ION CHANNELING 
— loss of a-particles channeled in metal-hydrogen systems, 
2:8645 


PALLADIUM HYDRIDES/STOPPING POWER 
Energy loss of a-particles channeled in metal-hydrogen systems, 
2:8645 
PALLADIUM HYDRIDES/SUPERCONDUCTIVITY 
Superconducting materials, 2:7534 
PALLADIUM IODIDES/CHEMICAL PREPARATION 
Polymorphism of palladium(II) iodide, 2:7700 (ORNL-tr-408 1 ) 
PALLADIUM IODIDES/STRUCTURAL CHEMICAL ANALYSIS 
Polymorphism of palladium(II) iodide, 2:7700 (ORNL-tr-4081 ) 
PANCREAS/NEOPLASMS 

Radiopharmaceuticals for diagnosis and treatment. Progress 
report, August 1, 1976-July 31, 1977 ('51, "I, ™Se, “C, #P), 
2:8050 (CO0-2031-4 

PANTEX PLANT/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
ne care of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
eae of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/EFFICIENCY 

Terrestrial solar thermal electric power system: development of 

a model plant, 2:6765 (CONF-760423-) 
PARAFFINS 

See ALKANES 
PARAMETRIC AMPLIFIERS 

Unbiased Josephson junction microwave parametric amplifier - 
theory, 2:7790 

PARAMETRIC AMPLIFIERS/DESIGN 
Unbiased Josephson junction microwave parametric amplifier - 
experiment, 2:7811 
PARAMETRIC INSTABILITIES 
ae instabilities in magnetized plasmas, 2:8793 (COO- 
-14) 
PARAMETRIC INSTABILITIES/INSTABILITY GROWTH 

RATES 

Fast electrons and parametric excitation of a fast magnetosonic 
wave in a plasma, 2:8811 

Nonlinear theory of parametric instabilities in plasmas, 2:8806 

Stability of a homogeneous plasma with an unsteady particle 
velocity distribution, 2:8799 

PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE INTERACTIONS 
See also INCLUSIVE INTERACTIONS 
NEUTRAL-CURRENT INTERACTIONS 
PARTICLE INTERACTIONS/TRANSVERSE MOMENTUM 
Large transverse momentum processes, 2:8387 
PARTICLE KINEMATICS 

Hints of new phenomena at very high energies from cosmic ray 
studies, 2:8367 ( ANL-HEP-CP-76-50 

Relativistic kinematics, 2:8385 (LBL-3815) 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL/ELECTRON-POSITRON INTERACTIONS 
Charge asymmetry in e*e™ yields y + hadrons: New tests of the 
uark-parton model and fractional charge, 2:8400 
PARTON MODEL/REVIEWS 

Summary talk: status of accelerator neutrino physics, 2:8364 

(FERMILAB-Conf-76/61-THY ) 


PERSONNEL/INTERNAL IRRADIATION 


PATIENTS/BIOMEDICAL RADIOGRAPHY 
Specific area gonad shielding. Recommendation for use on 
patients ot medical diagnostic x-ray procedures, 2:8079 
) 


(FDA-76-805 
PATIENTS/DELAYED RADIATION EFFECTS 
Preliminary report of the MDAH-TAMVEC neutron therapy 
pilot study, 2:8089 
PATIENTS/EARLY RADIATION EFFECTS 
Preliminary report of the MDAH-TAMVEC neutron therapy 
ilot study, 2:8089 
PATIENTS/RADIATION DOSE DISTRIBUTIONS 
Handbook of selected organ doses for — common in 
diagnostic radiology, 2:8078 (FDA-76-803 1) 
Organ doses in diagnostic radiology, 2:8077 (FDA-76-8030) 
PATIENTS/RADIATION PROTECTION 
Specific area gonad shielding. Recommendation for use on 
patients ae medical diagnostic x-ray procedures, 2:8079 
(FDA-76-8054) 
PATIENTS/X-RAY RADIOGRAPHY 
Handbook of selected organ doses for projections common in 
diagnostic radiology, 2:8078 (FDA-76-8031) 
Organ doses in diagnostic radiology, 2:8077 (FDA-76-8030) 
PATTERN RECOGNITION 
Application of pattern recognition techniques to crime analysis, 
2:8884 (UCID-17224) 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
PDP COMPUTERS/INTERACTIVE DISPLAY DEVICES 
VT: PDP-11 DOS compatible driver for Tektronix 4010 
Graphics Display Terminal, 2:8871 (COO-1112-342) 
PDP COMPUTERS/OPERATION 
PDP-11 debugging tool (Stand-alone hardware device), 2:8877 
(LA-6492-MS) 
PDP COMPUTERS/PROGRAMMING 
PDP-11 debugging tool (Stand-alone hardware device), 2:8877 
(LA-6492-MS) 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Operating History Report for the Peach Bottom HTGR. Volume 
II. Test element operating history, 2:7011 (GA-A- 
13907(Vol.2)) 
PEARL SPAR 
See DOLOMITE 
PEBBLE BED REACTORS 
See also AVR REACTOR 
PEBBLE BED REACTORS/NEUTRON REFLECTORS 
Reflector installed between the thermal shielding and the core of 
a reactor (Patent), 2:7021 
PEBBLE BED REACTORS/REACTOR ACCIDENTS 
Short-term behavior of pebble bed HTR’s as outlined by the 
example of the water ingress incident, 2:7362 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING DISCHARGES/PLASMA INSTABILITY 
Stimulation of an electromagnetic instability in a plasma with 
enhanced electron transverse temperature, 2:8796 
PENNING ION SOURCES/DESIGN 
Cold-cathode ion source (Patent), 2:8280 
lon beam source (Patent), 2:8279 
PENNING ION SOURCES/PERFORMANCE 
Cold-cathode ion source (Patent), 2:8280 
PENNSYLVANIA/GEOCHEMICAL SURVEYS 
Geochemical drainage surveys for uranium: sampling and 
analytical methods based on trial surveys in Pennsylvania 
(Feasibility of using stream sediments but not stream water for 
recovery purposes), 2:6630 (GJO-1645-1) 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Raw data release. III. Orientation 
study in the Williamsport, Pennsylvania, area, 2:6629 (DPST- 


76-141-3) 
PENTANE/RADIOLYSIS 
Probability of es neutralization when the mobility is field 
dependent, 2:7731 
PENTANE/THERMODYNAMIC PROPERTIES 
Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through C,»; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 
PERSONNEL 
See also ASTRONAUTS 
PERSONNEL/CONTAMINATION 
Current status of information obtained from plutonium 


contaminated , 2:8115 
PERSONNELIEDUCATION 
Fire brigade technical considerations on nuclear reactor plants, 
2:7316 


Plutonium safety training course, 2:8124 (ANL-76-30) 





PERSONNEL/INTERNAL IRRADIATION 


PERSONNEL/INTERNAL IRRADIATION 
i is and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 


411) 
PERSONNEL/RADIATION DOSES 
Dose commitments of personnel at nuclear facilities, 2:7332 
PERTURBATION THEORY/DIAGRAMS 
Construction of planar diagrams, 2:8444 
PERTURBATION THEORY/MANY-BODY PROBLEM 
Many-body perturbation approaches to the calculation of 
transition probabilities, 2:8325 
PERTURBATION THEORY/REVIEWS 
Many-body perturbation approaches to the calculation of 
transition probabilities, 2:8325 
PEST CONTROL 
Agronomic practices of the Nevada Test Site experimental dairy 
farm during 1971, 1972, and 1973, 2:8057 (EMSL-LV-539-5) 
PETROLEUM 
See also SHALE OIL 
Black gold: the story of oil (Book), 2:6579 
PETROLEUM/AVAILABILITY 
One view of the world’s petroleum supplies (Events that could 
lead to lower foreign crude-oil prices), 2:7415 (UCRL-52075) 
PETROLEUM/DEMAND FACTORS 
One view of the world’s petroleum supplies (Events that could 
lead to lower foreign crude-oil prices), 2:7415 (UCRL-52075) 
PETROLEUM/DESULFURIZATIO 
Hydrodesulfurization with alcohol addition (Patent), 2:6596 
Method for reducing the sulfur content of a petroleum fraction 
(Patent), 2:6598 
PETROLEUM/ECONOMICS 
Energy demand and interfuel substitution in the combined 
residential and commercial sector, 2:7417 (ORNL/TM-5557) 
PETROLEUM/PRODUCTION 
Keynote address (Total energy 1900-1975; coal production by 
country and rank for 1971; fossil fuel reserves and resources 
by country), 2:6561 
PETROLEUM/RESERVES 
Relationship of Australian coal resources to other fuel resources 
in Australia, 2:6560 
PETROLEUM/TRANSPORT 
Process and apparatus for the determination of concentration 
rofiles of liquid or gaseous substances (Patent; leak detector 
‘or crude oil or natural gas pipelines), 2:7935 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 
USGS releases Alaskan well data (Analysis of thermal index 
alteration slides to determine thermal alteration and source 
rock maturation), 2:6580 
PETROLEUM INDUSTRY/GLOBAL ASPECTS 
One view of the world’s petroleum supplies (Events that could 
lead to lower foreign crude-oil prices), 2:7415 (UCRL-52075) 
PETROLEUM REFINERIES/ENERGY BALANCE 
Method and an installation for improving the energy balance of 
installations for processing chemical process streams 
especially petroleum refineries (Patent), 2:7441 
PETROLEUM REFINERIES/ENERGY CONSUMPTION 
Energy use in petroleum refineries, 2:6589 (ORNL/TM-5433) 
PETROLEUM IDUES 
See HEAVY OILS 
PFR REACTOR/STEAM GENERATORS 
Design and construction of past and present steam generators 
for the UK fast reactors, 2:7112 
PHAGES 
See BACTERIOPHAGES 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHENANTHRENE/HYDROGENATION 
Hydrogenation of phenanthrene over a commercial cobalt 
molybdenum sulfide catalyst under severe reaction conditions 
(7 refs.; cobalt molybdenum sulfide catalyst; 600-1000°F; 


of 1500-2500 psig), 2:7721 
PHENIX REACTOR ony 


Fast neutron breeder er plants in France, 2:7083 
PHENIX REA CTOR OPERATION 
PHENIX Nuclear Power Plant after one year of industrial 


ae 2:7087 (ERDA-tr-213) 
L/OXIDATION 
Oxidizing radical formed by reaction of e/sub aq/~ and SF,' 


(Kinetics), 2:7729 
ENOLS 


See also CRESOLS 
NAPHTHOLS 
PHENOL 
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PHENOLS/CHEMICAL ANALYSIS 
Concentration and determination of trace organic pollutants in 
water, 2:7682 (IS-T-730) 
PHENOLS/GAS CHROMATOGRAPHY 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion esses: oil retorting, 


— coal gasification, and COED coal liquefaction, 


2: 
PHILIPPSBURG-1 REACTOR/REACTOR LICENSING 
Notice of the seventh partial license for construction of the 
Philippsburg Nuclear Power Station, 2:6976 
Publication of the announcement of two nuclear partial licenses 
for the construction of the nuclear power station at 
Phili rg, 2:7155 
PHILIPPSBURG-1 REACTOR/REACTOR SAFETY 
Scram containers for the nuclear power plants Brunsbuettel 
(KRB) and Philippsburg | (KKP 1), 2:7336 
PHOTOCHEMICAL OXIDANTS/ENVIRONMENTAL EFFECTS 
Effects of air ——- on ecological processes, 2:7979 
PHOTOCHEMISTRY/EARTH A OSPHERE 
— 0 airborne particles and radiation in the atmosphere, 


PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOIONIZATION/REVIEWS 
Photoionization of inner-shell electrons, 2:8322 
PHOTOLYSIS/RESEARCH PROGRAMS 
Joint research report for 1974-1975, 2:8059 (COO-2217-16) 
PHOTOMETERS/TEMPERATURE CONTROL 
Compensation for thermal drift in an optical feedback stabilized 
hotometer, 2:7933 
PHOTON EMISSION 
(Emission of photons) 
PHOTON EMISSION/REVIEWS 
Two-photon emission, the radiative Auger effect, and the double 
Auger process, 2:8326 
PHOTON-ATOM COLLISIONS/EXCITATION 
Atomic inner-shell processes. Volume I. Ionization of transition 
probabilities, 2:8309 
Method of producing excited states of atomic nuclei (Patent; by 
bombarding material with x rays or electrons generated by an 
x-ray tube or electron gun and chemical separation by hot 
atoms), 2:6643 
PHOTON-ATOM COLLISIONS/REVIEWS 
Atomic inner-shell processes. Volume I. Ionization of transition 
robabilities, 2:8309 
PHOTON-ATOM COLLISIONS/SPECTRAL SHIFT 
Nonlinear energy level shifts in quantum electrodynamic 
corrections to laser-atom interactions, 2:8328 
PHOTON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive photoproduction of charged particles in the forward 
hemisphere (9 to 18 GeV: cross sections), 2:8359 
PHOTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive photoproduction of charged particles in the forward 
hemi ere (9 to 18 GeV: cross sections), 2:8359 
PHOTON-PROTON INTERACTIONS/PHOTOPRODUCTION 
Asymmetry of the cross section of the reaction yP yieldsP7® in 
the energy interval 0.9-1.65 GeV at @/sub 7/0 /sup 
cms/=1 10degree, 2:8358 
PHOTONS/PARTICLE PRODUCTION 
Inclusive a and y production in 24 GeV/c pp collisions, 2:8374 
PHOTONUCLEA REACTIONS 
(yp) — in Ilp-shell nuclei for E/sub y/ = 60-200 MeV, 
2:8502 


Photoneutron angular distributions for the reaction “Ca(y, 
ny)**Ca in the giant resonance region, 2:8534 
Photonuclear reactions at intermediate energies ((y,n) and (y,p) 
reactions), 2:8462 
PHOTONUCLEAR REACTIONS/BREAKUP REACTIONS 
Photonuclear studies in the few nucleon system, 2:8475 
The y+Dyie ~ reaction for high momentum values of 
the ‘spectator’ nucleon, 2:8468 
The ‘He(y,p)T reaction and ground state baryonic resonance 
admixtures, 2:8473 
PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
The N*-excitation of the deuteron, 2:8457 
PHOTONUCLEAR REACTIONS/RESONANCE ABSORPTION 
Width of giant resonance in the absorption for the cross section 
of y ra 4 nuclei in the region 150<A<200, 2:8560 
PHOTONUCL AR REACTIONS/SUM RULES 
Photonuclear sum rules, 2:8621 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Free radicals in biological energy conversion: EPR studies of 
model systems. Final report (Mechanism of o—- 
participation in photosynthesis), 2:7726 (COO-908-50) 
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Mechanisms of oxygen evolution, 2:8028 (COO-3326-49) 
PHTHALATES/PHYS CAL PROPERTIES 
Effects of moisture and transfer pressure on surface finish and 
shrinkage of 52-20-30 diallyl phthalate, 2:7642 (BDX-613- 


1569) 
PHYSICAL RADIATION EFFECTS/CALIBRATION 

STANDARDS 

Irradiation damage flux characteristics in DIDO t 
Use of the GA "IN technique (Graphite), 2:72 

PHYSICS/MEETINGS 
Physics and our world: a symposium in honor of Victor F. 
eisskopf. AIP conference proceedings held at Cambridge, 
Massachusetts, October 17-18, 1974, 5 78127 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIG ION SOURCES 
See PENNING ION SOURCES 
PILOT PLANTS/OPERATION 

Pilot plant operation of a nonadiabatic methanation reactor (15 

refs.; Raney nickel catalyst), 2:6482 
PINELLAS PLANT/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
c— ilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
eo ey of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

PINS (FUEL) 
See FUEL PINS 
PION DETECTION/SHOWER COUNTERS 
Calculated performance of a segmented pyramid-shaped 
calorimeter of iron and plastic, 2:7924 
PION DETECTION/TRANSITION RADIATION DETECTORS 
Practical aspects of Li-Xe transition radiation detectors, 2:7922 
PION MINUS REACTIONS/ELASTIC SCATTERING 
The isobar-doorway theory for pion-nucleus interactions, 2:8491 
PION MINUS REACTIONS/MULTIPLE SCATTERING 
The isobar-doorway theory for pion-nucleus interactions, 2:8491 
PION MINUS-PROTON INTERACTIONS/BREMSSTRAHLUNG 
— dominance in pion-proton bremsstrahlung, 
ar a _— INTERACTIONS/ELASTIC 
ATT 

pert sory a of high energy elastic scattering (Scaling, 
50 to 100 GeV/c, eeeeones, peripherality, scattering 
amplitudes), 2:838 

PION MINUS- PROTON INTERACTIONS/INCLUSIVE 

INTERACTIONS 

Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 

Inclusive hadron 2 scattering at 50-175 GeV, 2:8373 

PION MINUS-PROTON I \TERA ONS,PAIR PRODUCTION 

f,f’, and A,° interference in mNyieldsK~K*N at 6 GeV/c, 2:8383 

PION MINUS- PROTON INTERACTIONS/PHASE SHIFT 
Phase shift analysis in the region of the rho resonance for the 
reaction 7+ . a*n at p/sub 1/—4.5 GeV/c, 2:8428 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Radiative pion nucleon scattering (Chew-Low model), 2:8456 
PION PLUS-NEUTRON INTERACTIONS/INCLUSIVE 
tg Idsp+X and 7* Idsp+X at 100 
nclusive reactions yields; and m*-+nyie at 
GeV/c, 2:8370 ii a 
PION PLUS-NEUTRON INTERACTIONS/PAIR PRODUCTION 
if’, and A,° interference in wNyieldsK~K*N at 6 GeV/c, 2:8383 
PION PLUS-PROTON INTERA IONS/BREMSSTRAHLUNG 
External-emission dominance in pion-proton bremsstrahlung, 


2:8432 
PION PLUS-PROTON INTERACTIONS/CROSS SECTIONS 
Search for backwards produced exotic meson resonances and 
nt of particle spectra and mass distributions in the reaction 
P yields n (forward) + X** at 8.4 GeV/c (Upper limits, 
eo , 8.4 GeV/c), 2:8379 (COO-2009-113) 
PION -PROTON INTERACTIONS/ELASTIC 
ok ll f high 1 Scali 
eometrica ts of high energy elastic scattering (Scaling, 
50 to 100 GeV/c, quunbover, Sighs, scettering 
amplitudes), 2:8380 
PION LUS- PROTON INTERACTIONS/INCLUSIVE 
INTERACT 
Anomalous production of direct electrons at 10, 15, and 24 
GeV/c, 2:8375 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
Inclusive hadron exchange scattering at 50-175 GeV, 2:8373 


reactors. 


PIPELINE QUALITY GAS 


PION REACTIONS/CAPTURE 
Exotic nuclei with isospin T>A/2 and the radiative capture of 
pions, 2:8628 
PION REACTIONS/ELASTIC SCATTERING 
ee of the smooth cutoff model angular distribution, 


The N*-excitation of the deuteron, 2:8457 
PION REACTIONS/INELASTIC SCATTERING 
— angular correlations following inelastic scattering, 
2:8481 


PION REACTIONS/KNOCK-OUT REACTIONS 
Quasielastic pion scattering and recoil-nucleon charge exchange, 


PION REACTIONS/MULTIPLE SCATTERING 
Theory of pion-nucleus scattering lengths. II, 2:8455 (COO- 
2171-56) 
PION REACTIONS/N*RESONANCES 
Spectator —_ as probes of nucleon-resonance 
admixtures, 2:8474 
PION REACTIONS/QUASI-ELAST IC SCATTERING 
Quasielastic pion scattering and recoil-nucleon charge exchange, 
2:8472 
PION REACTIONS/S MATRIX 
a off-shell T-matrix in pion nucleus interactions, 


2:86 
PION REACTIONS/SCATTERING 
Pion-nucleus interactions, 2:8458 
PION REACTIONS/SCATTERING AMPLITUDES 
Integrated pion-nucleus cross sections, 2:8627 
PION-EXCHANGE MODEL 
See OPE MODEL 
PIONIC ATOMS/SPECTRAL SHIFT 
Observation of the repulsive nature of the P-wave pion-nucleus 
interaction at large Z, 2:8302 
PIONIC ATOMS/X-RAY SPECTRA 
Observation of the repulsive nature of the P-wave pion-nucleus 
interaction at large Z, 2:8302 
PION-NUCLEON INTERACTIONS/P INVARIANCE 
Dispersion theory of the pion-nucleon parity non-conserving 
interaction, 2:8430 
PION-PION INTERACTIONS/PHASE SHIFT 
Phase shift analysis in the region of the rho resonance for the 
reaction 1 pyields-m*n at p/sub 7/—4.5 GeV/c, 2:8428 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/ELECTROPRODUCTION 
Pion electroproduction from nuclei near threshold, 2:8490 
PIONS/LEPTONIC DECAY 
Radiative corrections to muon-electron universality in a gauge 
theory of c ed-pion decay, 2:8401 
PIONS/MULTIPLE PRODUCTION 
Observation and study of centrally produced pion clusters in 
28.5-GeV/c gene 2:8378 
PIONS/SCATTERING LENGTHS 
Theory of pion-nucleus scattering lengths. II, 2:8455 (COO- 
2171-56) 
PIONS MINUS/CHANNELING 
Channeling of GeV/c protons and pions, 2:8638 
PIONS MINUS/CHARGED-PARTICLE TRANSPORT 
Channeling of GeV/c protons and pions, 2:8638 
PIONS MINUS/PARTICLE PRODUCTION 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
Inclusive w and y production in 24 GeV/c pp collisions, 2:8374 
PIONS MINUS PRODUCTION 
Inclusive photoproduction of charged particles in the forward 
hemisphere (9 to 18 GeV: cross sections), 2:8359 
PIONS NEUTRAL/PHOTOPRODUCTION 
Asymmetry of the cross section of the reaction yP yieldsP7® in 
the energy interval 0.9-1.65 GeV at 6/sub 7/0 /sup 
cms/=1 I e, 2:8358 
PIONS PLUS/CHANNELING 
Channeling of GeV/c protons and pions, 2:8638 
PIONS PLUS/CHARGED-PARTICL' 
Channeling of GeV/c protons and pions, 2:8638 
PIONS PLUS/PARTICLE PRODUCTION 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
PIONS PLUS/PHOTOPR ‘CTION 
Inclusive uction of charged particles in the forward 
hemisphere (9 to 18 GeV: cross sections), 2:8359 
PIPE RESS ANALYSIS 
Limit analysis of cylinder-cylinder intersections subjected to 
internal pressure, 2:7212 





PIPELINE QUALITY GAS 


PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES/LEAK TESTING 
Process and apparatus for the determination of concentration 

rofiles of liquid or s substances (Patent; leak detector 
or crude oil or natural gas pipelines), 2:7935 
ee ‘ 
tack pr ation testing for LMFBR piping, Phase I. Final 
re} e072 (WAR -HT-3045-17) ie 
PIPES/DESIGN 
Deep water pipe, pump, and mooring study: Ocean Thermal 
Energy Conversion program. Final report, 2:6770 (COO-2642- 


3) 
High-temperature piping design a. Quarterly technical 


~oete rt, April-June 1976 (LMFBR), 2:7049 (AI- 
ER A-13197) ‘ , 


PIPES/FAILURES 
High-temperature piping design egeye Quarterly technical 
R Tess eee. April-June 1976 (LMFBR), 2:7049 (AI- 
RDA-13177) 
PIPES/RELIABILITY 
anne A of piping in light-water reactors, 2:7350 
PITUITARY GLAND/BIO ICAL RADIATION EFFECTS 
Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to —— and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490- 006) 
PITUITARY GLAND/METABOLISM 
Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006 
PITUITARY GLAND/NEOPLASMS 
Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006) 
PLANKTON/PLANT GROWTH 
Interrelationship between certain hydrographic features 
associated with currents and primary production. Annual 
es report, August 1, 1975-July 31, 1976, 2:8012 (COO- 
-15) 
PLANT CELLS/SHRINKAGE 
Osmotic “oo as a factor in freezing injury in plant tissue 
cultures, 2:8040 
PLANT GROWTH REGULATORS/BIOLOGICAL EFFECTS 


Response of barley aleurone layers to abscisic acid, 2:8033 
PLANTS 


See also ALGAE 
FORAGE 
SHRUBS 
TREES 
PLANTS/DEPOSITION 
Distributions and natural levels of related metals in a trophic 
thway, 2:7991 (ICP-1095) 
PLANTS/DISTRIBUTION 
Distributions and natural levels of related metals in a trophic 
ae , 2:7991 (ICP-1095) 
PLA OLOGICAL CONCENTRATION 
Distributions and natural levels of related metals in a trophic 


thway, 2:7991 (ICP-1095) 
PLANTS/ECOLOGY 
Description of the terrestrial 


of the Oak Rid; 
Environmental Research Park, 2:7997 (ORNL/TM"5073) 
PLANTS/INJURIES 
Ground motion effects of underground nuclear testing on 
perennial vegetation at Nev Test Site (Artemisia), 2:8073 
(EGG-1183-2317) 
PLANTS/RADIONUCLIDE KINETICS 
Appraisal of available information on uptake by plants of 
a lutonium elements and neptunium, 2:8119 (LA-6460- 


) 
PLANTS/REPRODUCTION 
Relationship of cumulative sums and moving averages of 
temperature to uctive phenology in Clarkia, 2:8120 


(INDU L) 
See INDUSTRIAL PLANTS 
(PILOT) 
See PILOT PLANTS 
(POWER) 
- POWER PLANTS 
A 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 


HOT PLASMA 
INHOMOGENEOUS PLASMA 
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LASER-PRODUCED PLASMA 
PLASMA/ALFVEN WAVES 
Plasma return currents in a magnetic field, 2:8829 
Yay mene ae a —_ , 
pproximation schemes for strongly cou two-component 
lasmas, 2:8782 id oi 
ne vote a cont cnotage " 
ment separation effects in boundary region of a plasma 
surrounded by neutral gas, 2:8777 40 . 
Ion-ion collisions and element separation effects in the boundary 
region of a plasma surrounded by neutral gas, 2:8763 
PLASMA/FOK) -PLANCK EQUATION 
FIFPC, a fast ion Fokker-Planck code, 2:83770 (ORNL/TM- 
5487) 
PLASMA/IMPURITIES 
Diffusion of heavy impurities in a dense, wall-confined plasma, 


2:8772 
PLASMA/KINETIC EQUATIONS 
Approximation schemes for strongly coupled two-component 
plasmas, 2:8782 
PLASMA/ONE-DIMENSIONAL CALCULATIONS 
Adiabatic relaxation to ID MHD pressure equilibrium. EQUIL: a 
Fortran module and test program, 2:8773 
PLASMA/ROTATION 
Ex — on the velocity distribution of a rotating plasma, 
PLASMA/STATISTICS 
Fluctuations in plasma and statistical description of piasma, 
2:8775 (UCRL-Trans-1 1164) 
PLASMA/TRANSPORT THEORY 
Fourth rhe yaey—r ny to the viscosity of a multicomponent 
ioni as, 2:8781 
PLASMA/TURBULENCE 
Measurement of hydrogen n-a-line Stark profiles in a turbulent 
plasma, 2:8758 
Nonlinear theory of parametric instabilities in plasmas, 2:8806 
Space-time formulation of plasma turbulence ‘sng 2:8779 
PLASMA CONFINEMENT 
Accumulation and confinement of ae in electromagnetic 
traps, 2:8728 (UCRL-Trans-11142) 
Theoretical confinement times in electromagnetic traps, 2:8729 
PLASMA CONFINEMENT/MULTIPOLAR CONFIGURATIONS 
Measurement of the effective mean free paths of primary 
electrons in a multidipole device, 2:8745 
PLASMA DIAGNOSTICS/CALORIMETRY 
Laser and target dia tics development, 2:8747 (LA-6245-PR) 
PLASMA DIAGNOS CS/ELECTRIC PROBES 
Use of probes to measure ion flux in a weakly magnetized 
lasma, 2:8757 
PLASMA DIAGNOSTICS/ELECTROMAGNETIC RADIATION 
Interaction of intense submillimeter radiation with plasmas, 
2:8727 
Interferometry at 337 wm on a Tokamak plasma, 2:8749 
PLASMA DIAGNOSTICS/ELECTRON PLASMA WAVES 
Experimental determination of the electron density of a column 
lasma using properties of plasma wave propagation, 2:8813 
PLASMA DIAGNOSTICS/FAR INFRARED RADIATION 
a see of megawatt-level narrow-band far-infrared lasers 
for plasma diagnostics, 2:7843 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Submillimeter interferometers for plasma diagnostics, 2:8751 
(ERDA-tr-173) 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
Bragg cell heterodyne interferometry of fast plasma events, 
2:8759 
Plasma-scanned Michelson interferometry, 2:8755 
PLASMA DIAGNOSTICS/ION BEAMS 
Study of a Kelvin-Helmholtz instability using an ion beam probe, 
2:8792 (COO-2229-13) 
PLASMA DIAGNOSTICS/LASER RADIATION 
Anomalies in scattered spectra of a hydrogen arc plasma 
irradiated by a continuous argon ion laser, 2:8756 
First measurements of plasma parameters on the Tokamak-10 
tus, 2:8754 (ERDA-tr-174) 
PLASMA DIAGNOSTICS/LINE BROADENING 
Measurement of hydrogen n-a-line Stark profiles in a turbulent 
2:8758 


PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
First measurements of plasma parameters on the Tokamak-10 
—_—- 2:8754 (ERDA-tr-174) 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
Direct readout devices for streak cameras, 2:8748 (UCRL- 


77746) 
PLASMA DIAGNOSTICS/SYNCHROTRON RADIATION 
Technique to measure submillimeter Tokamak synchrotron 
radiation spectra, 2:8750 
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PLASMA F peg ee any we DETECTION 
Laser and tar, rae Sn ey develo ~ ed a atu i 6245-PR) 
PLASMA DIA ICS/X-RAY SPECTRO 


X rai ctro hs with hi ) resolution for geneared sources, 
38746 EUR 


- EA-FC-7 
PLASMA D IFT/TRANSPORT. THEORY 
Plasma diffusion in the tornado device, 2:8771 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
SHOCK HEATING 
Application of magnetic pinch force to arc plasma processes, 


2:8736 
PLASMA HEATING/ACOUSTIC HEATING 
Auxiliary heating of a @-pinch plasma by radial magnetoacoustic 
standing waves, 2:8734 
PLASMA HEATING/ALFVEN WAVES 
Kinetic processes in plasma heating by resonant mode 
conversion of Alfven wave, 2: 8736 (PPPL-1286) 
PLASMA HEATING/ELECTROMAGNETIC RADIATION 
or of intense submillimeter radiation with plasmas, 


PLASMA INSTABILITY 
See also PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
Stimulation of an electromagnetic instability in a plasma with 
enhanced electron transverse temperature, 3:8196 
PLASMA INSTABILITY/DISTRIBUTION FUNCTIONS 
Stability of a homogeneous _ with an unsteady particle 
velocity distribution, 2:8799 
PLASMA INSTABILITY/TWO-STREAM INSTABILITY 
"'Grooving’’ of a uniform plasma with a magnetic field by an 
unstable wave, 2:8804 
PLASMA JETS/SIMULATION 
One-dimensional model of steady, compressible channel flow 
with mass, momentum, and energy addition, 2:8869 (SAND- 
76-8244) 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
HELMHOLTZ INSTABILITY 
KINK INSTABILITY 
PLASMA MACROINSTABILITIES/TRAPPED-PARTICLE 
INSTABILITY 
Short-wave dissipative instability on trapped electrons, 2:8732 
PLASMA MICROINSTABILITI ES 
See also CYCLOTRON INSTABILITY 
LOSS CONE INSTABILITY 
PLASMA MICROINSTABILITIES/DRIFT INSTABILITY 
Interpretation of precursors of internal disruptions, 2:8803 
PLASMA PRODUCTION/PLASMA CONFINEMENT 
Measurement of the effective mean free paths of primary 
electrons in a multidipole device, 2:8745 
PLASMA SHEATH/ELECTRON-ION COLLISIONS 
~— ion collisions and element separation effects in the boundary 
ion of a plasma surrounded by neutral gas, 2:8763 
PLAS) A SIMULATION 
Numerical simulation of plasma dynamics in an alternating 
electric field, 2:8774 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/BACKSCATTERING 
Excitation and nonlinear saturation of stimulated backscattering 
in a bounded dissipative plasma, 2:8822 
PLASMA WAVES/BERNSTEIN MODE 
Collisional damping of Bernstein linear echoes, 2:8819 
PLASMA WAVES/ELECTROMAGNETIC RADIATION 
Relativistic effects in resonance absorption, 2:8828 
PLASMA WAVES/FOKKER-PLANCK EQUATION 
Collisional damping of Bernstein linear — 2:8819 
PLASMA WAVES/E YBRID RESONANC 
Anomalous spatial depletion of lower-h brid cone through 
arametric decay, 2:8807 (LRP- 110/76) 
PLASMA WAVES/ION ACOUSTIC WAVES 
Resonance cones below the ion cyclotron frequency: Theory and 
experiment, 2:8825 
PLASMA WAVES/KINETIC EQUATIONS 
Fluctuations in plasma and statistical description of plasma, 
2:8775 (UCRL-Trans- 11164) 
PLASMA WAVES/MODULATION 
Nonlinear theory of the modulation instability of plasma waves, 


2:8810 
PLASMA WAVES/NONLINEAR PROBLEMS 
Nonlinear wave processes in an inhomogeneous plasma, 2:8809 
= theory of the modulation instability of plasma waves, 


PLUTONIUM/RADIOACTIVITY 


Phase-invariant solutions of nonlinear wave-wave interacting 
systems, 2:8808 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Fast electrons and parametric excitation of a fast magnetosonic 
wave in a plasma, 2:8811 
—— instability i in the presence of Langmuir turbulence, 


Plasma fluctuations induced by subthreshold pump fields, 2:8816 
PLASMA WAVES/THREE-DIMENSIONAL ULATIONS 
Three-dimensional solitons of extraordinary and plasma waves, 


2:8812 
PLASMA WAVES/WAVE PROPAGATION 
Collisionless damping of plasma waves in the presence of 
moderate density and magnetic field gradients, 2:8821 
Oscillations and longitudinal waves in plasma. I, 2:8817 
PLASTIC SCINTILLATION DETECTORS/DESIGN 
Thin-film detector system for laser-fusion studies, 2:8753 
PLASTIC SCINTILLATION DETECTORS/SENSITIVITY 
The response of Fyne scintillator to are protons in the 
energy range 70 to 100 MeV, 2:7907 
PLASTIC SCINTILLATION DETECTORS/TIMING 
PROPERTIES 
Response of ultrafast scintillators, 2:7900 (UCRL-77745) 
PLASTIC SCINTILLATORS/FABRICATION 
art ery cond —_—_ scintillators (Addition of acetophenone 
to 111), 2 
PLASTIC SCINTILLATORS/SCINTILLATIONS 
Scintillation in Pilot 425 and UVT Lucite, 2:7905 
PLASTICS 
See also ORGANIC POLYMERS 
POLYETHYLENES 
POLYURETHANES 
PLASTICS/RECOVERY 
Dry reclamation of wire scrap (Patent), 2:7883 
PLATINUM/ION SCATTERING ANALYSIS 
Surface relaxation effects in (111) platinum measured by 
backscattering and channeling, 2:8217 
PLATINUM/S ERING 
Angular distribution measurements of sputtered atoms with 
— X-ray emission (130,300 and 1000 keV Ar*), 


PLATINUM 191/ENERGY LEVELS 
Evidence for triaxial shapes in Pt nuclei, 2:8555 
PLATINUM ALLOYS/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE- 1790-5) 

PLATINUM ALLOYS/SORPTIVE PROPERTIES 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO,; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

PLATINUM COMPOUNDS/RUTHERFORD SCATTERING 

The sputtering of PtSi and NiSi, 2:8258 

PLUMES/CHEMICAL REACTION KINETICS 
Chemically reactive turbulent plumes, 2:7967 (BNL-21483) 
PLUMES/DIFFUSION 

CPS: a continuous-point-source computer code for plume 
dispersion and deposition calculations, 2:7973 (UCRL-52049) 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8016 (ANL/WR-75-3(Pt.1)) 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8017 (ANL/WR-75-3(Pt.2)) 

PLUMES/MATHEMATICAL MODELS 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8017 (ANL/WR-75-3(Pt.2)) 

PLUTONIUM/BODY BURDEN 
Current status of information obtained from plutonium 


contaminated , 2:8115 
PLUTONIUM/EDUCATION 
Plutonium pe Ae | sommes. 2:8124 (ANL-76-30) 


PLUTONIUM/FI 

Plutonium safety training course, 2:8124 (ANL-76-30) 
PLUTONIUM/FIRES 

Liquid ni n oy extinguishing system test report, 2:7857 

¢ ie vee S ‘4 ig sys po 

PLUTONIUM/MATERIALS HANDLING 

Plutonium safety training course, 2:8124 (ANL-76-30) 
PLUTONIUM/NUCLEAR PROPERTIES 

Plutonium safety training course, 2:8124 (ANL-76-30) 
PLUTONIUM/RADIOA' WASTE MANAGEMENT 

et eee analyses and applications, 2:8000 (ORNL- 





PLUTONIUM/RADIOACTIVITY 


PLUTONIUM/RADIOACTIVITY 
Plutonium yap Ba course, 2:8124 (ANL-76-30) 
PLUTONIUM/RADIOECOLOGICAL CONCENTRATION 
Nuclear materials transport, 2:6709 (ORNL-5193) 
PLUTONIUM/SEPARATION PROCESSES 
Study of the behaviour of the Pusup(IV) polymer in actinide 
separation by countercurrent electrolysis, 2:7697 
PLUTONIUM/TISSUE DISTRIBUTION 
Metabolism and biological effects in rodents of plutonium and 
other actinide elements, 2:8117 
PLUTONIUM/TOXICITY 
Plutonium a training course, 2:8124 (ANL-76-30) 
PLUTONIUM 2 /ENVIRONMENTAL EFFECTS 
Environmental and radiological safety studies. Interaction of 


=8PuO, heat sources with terrestrial and aquatic environments. 


Quarterly report, January 1-March 31, 1976, 2:8011 (LA- 
6415-PR) 
PLUTONIUM 238/INHALATION 
Late effects of inhaled plutonium in dogs, 2:8111 
PLUTONIUM 238/ISOTOPE SEPARATION 
Process for the production of **Pu'®O, (Patent), 2:7718 
PLUTONIUM 238/RADIATION FLUX 

Biological effects of implanted nuclear energy sources for 
artificial heart devices. Progress report, September 1, 1975- 
August 31, 1976, 2:8110 (CO0-2806-3) 

PLUTONIUM 238/RADIATION MONITORING 

Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 

Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, 1 December 1975- 
30 November 1976, 2:8 (COO-2529-2) 

PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 

Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical ress report, | December 1975- 
30 November 1976, 2:8000 (00-25 9-2) 

PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 

**Pu fuel form processes. Savannah River Laboratory monthly 
report, 26735 (DPST-76-128-6) 

Heat transfer in **PuO, fuel spheres (Handling and storage), 
2:6729 (DP-1433) 

Numerical simulation of multiconstituent diffusion and helium 
release characteristics of the **PuO, heat source used in 
radioisotopic thermoelectric generators, 2:6730 (LA-6360) 

Savannah River Laboratory monthly report: “*Pu fuel form 

rocesses, 2:6734 (DPST-76-128-7) 
PLUTONIUM 239/CARCINOGENESIS 

Dose-response relationships for beagles injected with **Pu(IV) 

or *'Am(III), 2:8118 
PLUTONIUM 239/EXCRETION 

Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 


411) 
PLUTONIUM 239/HEALTH HAZARDS 
Plutonium safety training course, 2:8124 (ANL-76-30) 
PLUTONIUM 239/INHA ATION 
Late effects of inhaled plutonium in dogs, 2:8111 
PLUTONIUM 239/ISOTOPE EFFECTS 
Isotope effects in the molecular spectrum of plutonium 
hexafluoride, 2:8299 
PLUTONIUM 239/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual a report, | December 1975- 
30 November 1976, 2:8 (COO-2529-2) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical ress report, | December 1975- 
30 November 1976, 2:8 (COO-2529-2) 
PLUTONIUM 239/RETENTION 
Dose-response relationships for beagles injected with ™*Pu(IV) 
or *'Am(III), 2:8118 
PLUTONIUM 239/TISSUE DISTRIBUTION 
i is and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
Dose-response relationships for beagles injected with **Pu(IV) 
or *'Am(III), 2:8118 
PLUTONIUM 240/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical ress report, | December 1975- 
30 November 1976, 2:8005 ( 2529-2) 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical ane os rt, | December 1975- 
30 November 1976, 2:8005 ( 2529-2) 
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PLUTONIUM 242/ISOTOPE EFFECTS 
Isotope effects in the molecular spectrum of plutonium 
hexafluoride, 2:8299 
PLUTONIUM BASE ALLOYS/CRYSTAL STRUCTURE 
Evidence for the existence of faulting in a splat-cooled delta-Pu 
(Ti) = 2:7511 
UTONIUM CARBIDES/CHEMICAL PREPARATION 
Method of making spherical metallic oxide and metallic carbide 
rticles (Patent), 2:6658 
PLUTONIUM CARBIDES/PRODUCTION 
—— in or relating to ceramic materials (Patent), 


PLUTONIUM CARBIDES/SINTERING 
Method of making spherical metallic oxide and metallic carbide 
rticles (Patent), 2:6658 
PLUTONIUM CARBIDES/SYNTHESIS 
Parameter for optimizing the synthesis of (U,Pu)C, 2:7615 
(ORNL-tr-4179) 
PLUTONIUM DIOXIDE/CHEMICAL REACTION KINETICS 
Parameter for optimizing the synthesis of (U,Pu)C, 2:7615 
(ORNL-tr-4179) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Reference fuel studies. Second semi-annual report, August 1975- 
January 1976, 2:7064 (GEAP-14032-4) 
PLUTONIUM DIOXIDE/VAPOR PRESSURE 
Extension of vapour pressure measurements of nuclear fuels 
(U,Pu)O, and UO, to 7000 K for fast reactor safety analysis, 
2:6655 
PLUTONIUM FLUORIDES/ABSORPTION SPECTRA 
Isotope effects in the molecular spectrum of plutonium 
hexafluoride, 2:8299 
PLUTONIUM ISOTOPES/RADIONUCLIDE KINETICS 
Aquatic effects and material transport, 2:8013 (ORNL-5193) 
PLUTONIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Aquatic effects and material transport, 2:8013 (ORNL-5193) 
PLUTONIUM NITRATES/CALCINATION 
Vertical calciner for converting plutonium nitrate solution to 
lutonium dioxide powder, 2:7739 (HW-73765) 
PL’ INIUM OXIDES/CHEMICAL PREPARATION 
Method of making spherical metallic oxide and metallic carbide 
rticles (Patent), 2:6658 
PLUTONIUM OXIDES/FABRICATION 
Improvements in or relating to the production of nuclear fuel 
(Patent), 2:6654 
PLUTONIUM OXIDES/SINTERING 
Method of making spherical metallic oxide and metallic carbide 
rticles (Patent), 2:6658 
PLUTONIUM RECYCLE 
Cooperative nuclear data and methods development. Third 
quarterly report, January-March 1976 (LMFBR), 2:7065 
(GEAP-14074-3) 
PLUTONIUM RECYCLE/ECONOMICS 
Aspects of plutonium rec — in thermal reactors, 2:7180 
POLIO VIR S/INACTIVATIO 
Heat-accelerated radioinactivation of attenuated poliovirus, 


2:8065 
POLLUTION CONTROL EQUIPMENT 
See also CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Flue gas pollution eliminator (Patent), 2:6933 
In-stack filter cell (Patent), 2:6936 
Method for reducing noxious gas content of automobile exhaust 
( a publication: U.S. Patent and Trademark Office), 


Removal of sulfur oxides and particulate matter from waste gas 
streams (Patent), 2:6930 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Method for removing pollutants from a gaseous mixture 
(Patent), 2:6931 
POLLUTION CONTROL EQUIPMENT/RESEARCH 
PROGRAMS 


R and D status report: energy systems, environment, and 
conservation division, 2:6914 
R ~~ | Aaa report: fossil fuel and advanced systems division, 
2: 
POLLUTION REGULATIONS/HEARINGS 
Public hearings on effluent standards for toxic pollutants, 2:8021 
POLONIUM ION 
Scission-point model of nuclear fission based on deformed-shell 
effects, 2:8572 
POLONIUM 210/DIFFUSION 
Applications of PB-210/RA-226 and PO-210/PB-210 
isequilibria in the study of marine geochemical processes, 
2:8010 (COO-3566-14) 
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ay em 210/RADIOECOLOGICAL CONCENTRATION 
lications of PB-210/RA-226 and PO-210/PB-210 
an uilibria in the study of marine geochemical processes, 
010 (COO-3566-14) 
POLYCARBONATES/BREAKDOWN 


Cc enic power ——— technol enic dielectrics. 
Ferenc po n> sabay haa 1976 March 31, 1976, 
2:7644 (ORNL 


POLYCRYSTALS/DEFORMATION 
sliding and accommodating mechanisms, 2:7487 
POLYcy IC AROMATIC HYDROCARBONS/BIOCHEMICAL 
REACTION KINETICS 
Coal conversion, 2:6551 (ORNL-5193) 
POLYETHYLENES 
See also KEL-F 
POLYETHYLENES/BREAKDOWN 
Cryoe ogenic power transmission technology: c 
irteenth oa report, January |, 1976- 
2:7644 (OR 5408)” 
POLYETHY LENES/LASER {MPLOSIONS 
Laser irradiation of thin plastic targets with a 10.6 4m CO, 
laser, 2:8784 (UCRL-77080(Rev.1)) 
POLYMERASES/METABOLISM 
Exonuclease associated with bacteriophage TS-induced DNA 
pee. 2:8049 


See also ORGANIC POLYMERS 
pgee ead 
SILICONES 
POLYMERS/BREAKDOWN 
Cryog ‘ogenic power transmission technology: c enic dielectrics. 
hirteenth ——* aay: January 1, 1976-March 31, 1976 
(Valeron), 2:7644 (ORNL/TM- 5498). 
POLY MERS/CROSS-LINKING 
— permeability in subterranean formations (Patent), 


POLYSULFIDES 
See SULFIDES 
"“Goaaleme ote ¢ STRENGTH 
Dynamic iachev) of rigid polyurethane foam, 2:7640 (BDX- 
613-1583(Rev.)) 
POMERANCHUK PARTICLES/PROPAGATOR 
a of the Pomeron propagator, 2:8425 
RONS 


See POMERANCHUK PARTICLES 
PONDS (COOLING) 
See COOLING PONDS 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPAE 
—— _ Protons and Electrons storage ring facility at 
Fermilab.) 
POPAE/SUPER CONDUCTING MAGNETS 
Six-tesla superconductin b le magnet —¥, 4 and development 
a ram for POPAE, 91 (ANL-HEP: 76-47) 
POPLARS/HEAT LOSSES. 
Leaf energy balance and transpirational relationships of tuli 
plar (Liriodendron tulipifera), 2:8054 (EDFB/IBP-76/6) 
POPLARS/T RANSPIRATION 
Leaf 7. balance and transpirational relationships of tulip 
lar (Liriodendron tulipifera), 2:8054 (EDFB BP-76/6) 
PORPHYRINS/ELECTRON SPECT ECTRA 
—— of the CNDO method to porphyrins, 2:7719 (LBL- 


21) 
PORPHYRINS/MATHEMATICAL MODELS 
oT of the CNDO method to porphyrins, 2:7719 (LBL- 


PORTSMOUTH GASEOUS DIFFUSION PLANT/WASTE 

MANAGEMENT 

Environmental monitoring at major U.S. Atomic Ener; 
Commission contractor sites: calendar year 1973. Volume | 
— ilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Se 
Commission contractor sites: calendar year 1973. Volume 2 
——e ilation of 1973 annual report data), 2:7975 (WASH- 
ieee. _— 2)) 


Ser ¢ CATIONS 
POSITRON CAMERAS/DESIGN 
——— time-of-flight gamma camera system (Patent), 
POSITRON DECAY 
See BETA-PLUS DECAY 
POSITRONIUM/BIBLIOGRAPHIES 
Antimatter-matter interactions. I. Positrons and 
bibliography, 1930-1974, 2:8300 (BNL-50510 


enic dielectrics. 
arch 31, 1976, 


itronium. A 


POWER PLANTS/CONSTRUCTION 


POSITRONIUM/CHEMISTRY 
Reactions of charged and neutral recoil particles followin 
nuclear transformations. Progress report No. 10, 2:773 
(ORO-3602-17) 
POSITRONS/BIBLIOGRAPHIES 
Sn interactions. I. Positrons and 
panes 1930-1974, 2:8300 (BNL-50510 
POSITRONS, SRS PARTICLE PRODUCTION 
Anomalous production of direct electrons at 10, 15, and 24 
GeV/c, 2:8375 
POTASSIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental an 
radiochemical neutron activation, 2:7680 (BNWL-SA- 5663) 
POTASSIUM/AERIAL PROSPECTING 
Optimizing some parameters for airborne gamma-ray 
spectrometric surveying, 2:6633 
POTASSIUM/COLLISION 
Surface resonance ionization; total ionization cross-sections of 
alkali atoms im ngin on a tungsten (110) surface, 2:8237 
POTASSIUM/DEPOS ON 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
POTASSIUM/DISTRIBUTION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
POTASSIUM/ECOLOGICAL CONCENTRATION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
POTASSIUM/EXPLORATION 
Natural gamma ray spectrum analysis technique (Patent), 
2:6635 
POTASSIUM 40/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, 1 December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
POTASSIUM 40/RADIOECOLOGICAL CONCENTRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technic ress report, | December 1975- 
30 November 1976, 2: "8008 (COO. 2529-2) 
POTASSIUM CHLORIDES/CHARGED-PARTICLE 
TRANSPORT 
Experimental neutral charge fractions in proton beams emerging 
rom solids (4-16 MeV), 2:8214 
POTASSIUM CHLORIDES/ION COLLISIONS 
Experimental neutral charge fractions in proton beams emerging 
tom solids (4-16 MeV), 2:8214 
POTASSIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Influence of irradiation on the intensity distribution of diffuse 
scatterin; b ure and doped KCI crystals, 2:7676 
POTASSIU LORIDES/SPUTTERING 
Sputering of — chloride by H, He and Ar ions (70 to 
300 ke :8207 
POTASSIUM COMPOUNDS/LATTICE PARAMETERS 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 


21471) 
POTASSIUM COMPOUNDS/NEUTRON DIFFRACTION 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 


21471) 
POTASSIUM COMPOUNDS/PHASE TRANSFORMATIONS 
es lattice-instability in K,SeO,, 2:8652 (BNL- 
1471) 
POTASSIUM FLUORIDES/LUMINESCENCE 
a the 5D, level of Eu** in AMgF, (A=K, Rb, Cs), 
POTASSIUM IODIDES/CORROSIVE EFFECTS 
Devel ent and wd eine of a corrosion susceptibility test 
i a,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 
4) 
POTATOES/ENZYMES 
a and characterization of potato lipid acylhydrolases, 


POWDERS/PRESSING 
Semi-automated x-ray gauging process control system (For 
ressed-material com nts), 2:7926 (MLM- 2363(OP)) 
POWER DEMAND/FO! ASTING 
Ene m, 2:7408 
PO CURSIONS 
See EXCURSIONS 
POWER GENERATION/EFFICIENCY 
Performance prediction for the 17-m turbine, 2:6898 (SAND- 
wea 8 


See also FUEL CELL POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 


itronium. A 





POWER PLANTS/CONSTRUCTION 


POWER PLANTS/CONSTRUCTION 
Low-risk construction contracts: a way out (Use by Morrison- 
Knudsen, Inc., Boise, Idaho), 2:7416 
POWER REACTORS 
See also AVR REACTOR 
BARSEBAECK-1 REACTOR 
BROWNS FERRY-I REACTOR 
BRUNSBUETTEL REACTOR 
CLINCH RIVER BREEDER REACTOR 
COOPER REACTOR 
DAVIS BESSE-1 REACTOR 
EBR-2 REACTOR 
ERR REACTOR 
GENTILLY-2 REACTOR 
HARTLEPOOL REACTOR 
HEYSHAM-A REACTOR 
HEYSHAM-B REACTOR 
KEWAUNEE REACTOR 
KNK-2 REACTOR 
MILLSTONE-I REACTOR 
MUEHLEBERG REACTOR 
N-REACTOR 
OCONEE-I REACTOR 
PEACH BOTTOM-I REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PHILIPPSBURG-I REACTOR 
PROCESS HEAT REACTORS 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
VRAIN REACTOR 
WYHL-I REACTOR 
Nuclear power — in integrated energy operations. KWU 
roup well » 2:6952 
POWER REA ‘O S/BOILING DETECTION 
Location of a boiling noise source by noise analysis techniques, 
2:7187 
POWER REACTORS/CORE CATCHERS 
Nuclear reactor (Patent), 2:7333 
POWER REACTORS/FASTENERS 
Alloy steel bolting material for low-temperature service (ASME 
matey ditional requirements), 2:7122 (RDT-M-6- 
)) 
POWER REACTORS/FUEL MANAGEMENT 
Reactor core fuel management (Book), 2:7193 
POWER REACTORS, URE VESSELS 
Effect of neutron irradiation on weldable heat treating steels for 
nuclear reactor pressure vessels, 2:7206 
Experimental stress analysis of the attachment region of 
hemispherical shells with attached nozzles. Part 2c. Radial 
nozzle: 7.875 in. OD; 7.500 in. ID; zero penetration, 2:7196 
(ORNL/SUB-2203-4) 
Industrial application of acoustic emission testing, 2:7198 
Investigation into the feasibility of a prestressed cast iron reactor 
pressure vessel. 2, 2:7200 
Nuclear reactor (Patent), 2:7210 
Phenomenological theory of subcritical creep crack growth in a 
=" vessel weakened by an axial part-through crack, 


The assessment and assurance of pressure vessel reliability, 
2:7205 
POWER REACTORS/RADIOACTIVE WASTE a 
National Waste Terminal Storage 


Brod Cv conference, May 11, 1976, Oak Rid Sen, ‘Wemnenee, 


Y/OWI-4(Rev. )) 

POWER REACTORS/REACTOR ACCIDENTS 

Recent occurrences at nuclear reactors and their causes, 2:7352 
POWER REACTORS/TABLES 

Nuclear reactors built, being built, or ned in the United 

States as of June 30, 1976, 2:6970 (TID-8200-R34) 

POWER SUBSTATIONS/ELECTRICAL INSULATION 

— gas dielectric performance for substation design, 


POWER SYSTEMS/SUPERCONDUCTING CABLES 

Construction and technological peculiarities of smDATEDI) 

commercial rconducting in. 2:6946 (ERDA-76- 
ay TRANS 
UNDERGROUND foun TRANSMISSION 

POWER “TRANSMISSION/RESEAR ‘CH PROGRAMS 

R oe status report: transmission and distribution division, 
POWER TRANSMISSION/SUPERCONDUCTING ~~ 


° wd yo 7 aay isvoMaarch 31, 1976 31, 1976, 
2:7644 (ORNL/TM.5468) 
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PRASEODYMIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
sy ne age magma PROPERTIES 
Co-operative nuclear magnetic ordering in single crystal 


——. 2:7574 
TUM ALLOYS/EXCHANGE INTERACTIONS 
Exchange interaction in the enhanced hyperfine cooling material 
PrNi;, 2:7573 
PRASEODYMIUM ALLOYS/KONDO EFFECT 
Kondo effect from praseodymium excited levels in La/sub 1- 
x/Pr/sub x/S ‘compounds, 2:7570 
PRESSURE VESSELS 
Nuclear reactor installation (Patent), 2:7008 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Industrial application of acoustic emission testing, 2:7198 
PRESSURE VESSELS/CRACKS 
Phenomenological theory of subcritical creep crack growth in a 
= vessel weakened by an axial part-through crack, 
PRESSURE VESSELS/DESIGN 
Investigation into the feasibility of a prestressed cast iron reactor 
pressure vessel. 2, 2: Pi 
Reactor pressure vessel, 2:6 
PRESSUR VESSELS/DESTRUCTIVE TESTING 
Relation of intermediate-sized pressure-vessel tests to LWR 
safety, 2:7345 
PRESSURE VESSELS/MATERIALS 
Reheat cracking in low alloy steels, 2:7521 
PRESSURE VESSELS/MEASURING INSTRUMENTS 
Instrumentation of prestressed concrete reactor pressure vessels, 


2:7204 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 

Effect of neutron irradiation on weldable heat treating steels for 

nuclear reactor pressure vessels, 2:7206 
PRESSURE VESSELS/QUALITY ASSURANCE 

The assessment and assurance of pressure vessel reliability, 

2:7205 
PRESSURE VESSELS/RELIABILITY 

R and D status report: fossil fuel and advanced systems division, 

2:6929 
PRESSURE VESSELS/RESEARCH PROGRAMS 
R and D status report: fossil fuel and advanced systems division, 
2:6929 
PRESSURE VESSELS/STANDARDS 
Class 1 nuclear components (supplement to ASME boiler and 
ressure vessel code, section 111, subsections NA and NB), 
2:7121 (RDT-E-152NB-T(11/74)) 

Class 2 nuclear components (supplement to ASME boiler and 
pressure vessel code, section 111, subsections NA and NC), 
amendment, 2:7140 (RDT-E- 15-2NC- T(12-74)) 

PRESSURE VESSELS/STRESS ANALYSIS 

Experimental stress analysis of the attachment region of 
hemispherical shells with attached nozzles. Part 2c. Radial 
nozzle: 7.875 in. OD; 7.500 in. ID; zero penetration, 2:7196 
(ORNL/SUB-2203-4) 

Method for fracture mechanics analysis of nuclear reactor 
vessels under severe thermal transients (PWR), 2:6990 
(WCAP-85 10) 

PRESSURE VESSELS/SUPPORTS 
Nuclear reactor (Patent), 2:7210 
Nuclear reactor, 2:6998 
PRESSURE VESSELS/ULTRASONIC TESTING 

Ultrasonic B-scan inspection system for nuclear reactor pressure 

vessels usin, by ind scannin Fu, 7203 
PRESSURE V /WELDED J 

Augmented i ioander inspection of oe a welds at the reactor 

vessel nozzles (PWR), 2:6993 (WCAP-8802) 
PRESSURIZED WATER REACTORS 

See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/FABRICATION 

Concretes with high mechanical resistance (Patent; reactor 
vessels), 2:7646 

PRESTRESSED CONCRETE/HEAT TRANSFER 

Heat and moisture flow in concrete as a function of 

temperature, 2:7661 
PR ESSED CONCRETE/MECHANICAL PROPERTIES 

Heat and moisture flow in concrete as a function of 

temperature, 2:7661 
PRESTRESSED CONCRETE/PERMEABILITY 

Heat and moisture flow in concrete as a function of 

temperature, 2:7661 
Y BATTERIES/RESEARCH ve ay 


Electrical Power Sou 
January 1976-31 reed 1976, 976. 27386. KBs BOI3277) ° 





FEBRUARY 28, 1977 145S 


PRIMARY COOLANT CIRCUITS/CORROSION 
Sodium technol technical progress report, October-December 
1975 (LMFBR) 2:7068 (H DL-TME.75-i44) 
PRIMARY. COOLANT CIRCUITS/DESIGN 
Pressurized-water reactor (Patent), 2:7003 
PRIMARY COOLANT CIRCUITS/FISSION PRODUCTS 
Methods for the prediction and achievement of a low circuit 
activity in an HTR, 2:7027 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Fifth quarterly progress report, October- 
—~ 1975 (PWR and BWR), 2:6967 (BNL-NUREG- 
) 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Sodium technology technical progress report, October-December 
1975 (LMFBR), 2:7068 (HEDL-TME-75-144) 
PRIMARY COOLANT CIRCUITS/TEMPERATURE 
DISTRIBUTION 
Prediction of the coolant temperature field in a breeder reactor 
including interassembly heat transfer (LMFBR), 2:7092 
PRIMARY COOLANT CIRCUITS/THERMODYNAMICS 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Fifth quarterly progress report, October- 
December 1975 (PWR and BWR), 2:6967 (BNL-NUREG- 
50534) 
PRIMATES 
See also MAN 
PRIMATES/GENETICS 
Use of molecular hybridization to explore genetic relationships. 
Progress report, July 1, 1975-March 31, 1976 (Primates, mice, 
Drosophila), 2:8043 (COO-3133-14) 
PRINTED CIRCUITS/FABRICATION 
Exposure study for dry-film photoresists (Production of printed 
wiring boards), 2:7862 (BDX-613-1469) 
Laser contoured and drilled substrates for thick film 
applications. Final report, 2:7867 (BDX-613-1563(Rev.)) 
PROCESS CONTROL/RESEARCH PROGRAMS 
Instrumentation and Controls Division annual progress report for 
pee ending September 1, 1974. Non-LMEBR program, 
:7929 (ORNL-5032) 
PROCESS HEAT/ECONOMICS 
Technical and economic feasibility of solar augmented process 
steam generation. Final report, 2:6787 (COO-2732-1) 
PROCESS HEAT/SOLAR PONDS 
Industrial process heat from shallow solar ponds, 2:6795 
(CONF-760423-) 
PROCESS HEAT REACTORS 
High-temperature reactors for nuclear energy and raw material 
supplies, 2:7020 
PROCESS HEAT REACTORS/ENERGY TRANSPORT 
Transport of chemically bonded nuclear energy in a closed cycle 
with special consideration to energy disconnection, 2:7184 
PROCESS HEAT REACTORS/PLANNING 
Japan warms to nuclear steelmaking, 2:7183 
PROCESS HEAT REACTORS/REACTOR SAFETY 
Safety problems arising from process heat applications of high 
on ng gas cooled reactors, 2:7354 
PRODUCTION REACTORS 
(For the production of fissile materials only; see also 
IRRADIATION REACTORS.) 
PRODUCTION REACTORS/AIR CLEANING SYSTEMS 
Confinement of airborne radioactivity. Progress report: January- 
December 1975, 2:7289 (DP-1430) 
PROGRAMMING 
Name management in the construction of large programs 
(Modular decomposition, programmed in BLA for IBM 
360/65), 2:8874 (IS-T-734) 
Software for the Intel 8080 microprocessor resident on Machine 
M (0), 2:8875 (LA-6440-MS) 
PROGRAMMING/DOCUMENTATION 
FOCAL (For analyzing Fortran source codes, for CDC 7600 
computer), 2:8888 (UR-116) 
PROGRAMMING/RESEARCH PROGRAMS 
Annual progress report, May 21, 1975-20 May 1976 
(Department of Computer Science, University of Illinois at 
Gene <pomnige). 2:8872 (COO-2383-0031 ) 
PROMETHAZIN 
See AMINES 
PROPANE/CRACKING 
Thermal — of ethylene, propylene, and light hydrocarbon 
mixtures, 2:6591 
PROPANE/PURIFICATION 
— for removal of carbonyl sulfide (Treating with 
solid KOH accompanied by methanol injection), 2:6610 
(CONF-760358-) 
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PROPANE/THERMODYNAMIC PROPERTIES 
Correlation of the chemical thermodynamic properties of alkane 
hydrocarbons (C; through C,»; entropy, heat capacity, 
enthalpy of formation, and isomerization equilibria), 2:6746 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS 
See also BF3 COUNTERS 
HE-3 COUNTERS 
PROPORTIONAL COUNTERS/REVIEWS 
Proportional-counter spectrometry, 2:7915 
PRO! LENE/CRACKING 
Thermal cracking of ethylene, propylene, and light hydrocarbon 
mixtures, 2:6591 
PROSTAGLANDINS/METABOLISM 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 
PROTACTINIUM/SOLVENT EXTRACTION 
Solvent extraction studies of some actinides from mixed mineral 
acid solutions hydrogen halide-H,SO,-TBP system, 2:6664 
PROTACTINIUM 233/EXTRACTION 
Continuous sorption/desorption column for isolating 
rotactinium from nuclear fuel solutions, 2:6667 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS/BIOCHEMISTRY 
Read-through proteins of group 4 RNA bacteriophages TW19 
and TW28 (Escherichia coli), 2:8037 
PROTEINS/BIOSYNTHESIS 
RNA metabolism in the regulation of protein synthesis in plants. 
A report summary, July 1975-July 1976, 2:8030 (SRO- 
643-13) 
PROTON BEAMS/ELECTRON CAPTURE 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
PROTON CHANNELING 
Channeling of GeV/c protons and pions, 2:8638 
PROTON CHANNELING/ANGULAR DISTRIBUTION 
Feeding-in and blocking processes of MeV protons transmitted 
through silicon single crystals (0.5 to 2.5 MeV), 2:8218 
PROTON CHANNELING/ELECTRON CAPTURE 
Neutral fraction in proton beams after channeling through thin 
crystals, 2:8224 
PROTON CHANNELING/ENERGY LOSSES 
Feeding-in and blocking processes of MeV protons transmitted 
through silicon single crystals (0.5 to 2.5 MeV), 2:8218 
——— ee SCINTILLATION 
D 


‘ORS 
Scintillation in Pilot 425 and UVT Lucite, 2:7905 
The response of plastic scintillator to stopping protons in the 
energy range 70 to 100 MeV, 2:7907 


PROTON DETECTION/SHOWER COUNTERS 
Calculated performance of a segmented pyramid-shaped 
calorimeter of iron and plastic, 2:7924 
PROTON REACTIONS/CAPTURE 
—— decay of analog states in “Sc: Jsup(a)=5/2~ and 9/2*, 
2:8527 


PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Equality of analyzing power and polarization in the reaction 
H(p,n)*He, 2:8478 
The level structure of **Tc (J, lifetimes), 2:8549 
PROTON REACTIONS/COMPOUND-NUCLEUS REACTIONS 
(p,a) resonance reaction and the violation of parity, 2:8618 
PROTON REACTIONS/INELASTIC SCA 
Excitation energies of levels in 77Al and *Si, 2:8506 
PROTON REACTIONS/MULTIPLE PRODUCTION 
Search for multiphoton events from proton-nuclei interactions at 
300 GeV/c, 2:8377 
PROTON REACTIONS/PICKUP REACTIONS 
Energy loss of channeled protons in Al single crystal, 2:8647 
Present status of time-reversal invariance in the nuclear 
interactions, 2:8516 
PROTON REACTIONS/PRECOMPOUND-NUCLEUS EMISSION 
Comparison of proton and neutron spectra. The extended Griffin 
model, pairing and i: in, 2:8559 
PROTON REACTIONS/ ASI-ELASTIC SCATTERING 
Nuclear matter distribution in '*Sn, "Sn, and “Sn from the (p, 
n) reaction, 2:8554 
PROTON REACTIONS/RESCATTERING 
Multiple procésses in proton production from nuclei in a region 
kinematically forbidden to NN interaction, 2:8625 
PROTON REACTIONS/SCATTERING 
T violation in the nuclear interaction and its test in scattering of 


polarized nucleons, 2:8467 
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PROTON REACTIONS/T INVARIANCE 
T violation in the nuclear interaction and its test in scattering of 
polarized nucleons, 2:8467 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Experimental confirmation of the parity of the antiproton, 
:8372 


Proton-anti-proton annihilations into two neutral mesons 
(2° 2°cross sections), 2:8368 (COO-3130TB-220) 


PROTON-ANTIPROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic scattering crossovers from 50 to 175 GeV, 2:8371 
Geometrical aspects of high energy elastic scattering (Scaling, 
50 to 100 GeV/c, cross-over, peripherality, scattering 
amplitudes), 2:8380 
PROTON-ANTIPROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Proton-anti-proton annihilations into two neutral mesons 
(7°27 7°cross sections), 2:8368 (COO-3130TB-220) 


PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
PROTON-NEUTRON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
Study of the neutron-proton interaction in the 300 to 700 MeV 
energy region. Annual progress report, 1975-76 (Differential 
cross sections, summaries of research activities at Texas A and 
M University), 2:8369 (ORO-4449-19) 
PROTON-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive reactions p+nyieldsp+X and m*+nyieldsp+X at 100 
GeV/c, 2:8370 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Diffractive dissociation and ‘’fine structure’’ of diffraction peak, 
2:8434 
Elastic scattering crossovers from 50 to !75 GeV, 2:8371 
Geometrical aspects of high energy elastic scattering (Scaling, 
50 to 100 GeV/c, cross-over, peripherality, scattering 
amplitudes), 2:8380 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Anomalous production of direct electrons at 10, 15, and 24 
GeV/c, 2:8375 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
Inclusive hadron exchange scattering at 50-175 GeV, 2:8373 
Inclusive 7 and y production in 24 GeV/c pp collisions, 2:8374 
Phenomenological analysis of high-p/sub T/ spectra and angular 
multiplicity correlations in pp collisions (Constituent 
interchange model), 2:8435 
Rho® production in 205 GeV/c pp production, 2:8381 
PROTON-PROTON INTERACTIONS/MULTIPLE 
PRODUCTION 
Observation and study of centrally produced pion clusters in 
28.5-GeV/c p-p interactions, 2:8378 
PROTONS/ELECTROPRODUCTION 
Electroproduction of protons at large p/sub T/, 2:8361 
PROTONS/PARTICLE PRODUCTION 
Experimental tests of Pomeron factorization in single-particle- 
inclusive hadron scattering, 2:8376 
Multiple processes in proton production from nuclei in a region 
kinematically forbidden to NN interaction, 2:8625 
PROTONS/PHOTOPRODUCTION 
Inclusive photoproduction of charged particles in the forward 
hemisphere (9 to 18 GeV: cross sections), 2:8359 
PROTOPLANETS/ORBITS 
Averaging of the orbital eccentricities of bodies which are 
accumulating into a planet, 2:8179 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also KAONS 
PIONS 
PSEUDOSCALAR MESONS/LEPTONIC DECAY 
Leptonic decays of heavy pseudoscalar mesons, 2:8406 
PSEUDOSCALAR MESONS/MASS FORMULAE 
Chiral-SU(3)-symmetry breaking for the pseudoscalar mesons, 
2:8429 
PSI-3105 RESONANCES/DECAY 
I'(psi yields phiw*w~)/T'(psi yields wr*a~ ) and the Okubo- 
Zweig-lizuka rule, 2:8411 


ERA Vol. 2, No. 4 


Decay widths of psi and psi’ into B,B-bar, and B,9B-bar,,. modes 
(At t = 9.58 GeV*), 2:8395 
PSI-3105 RESONANCES/PARTICLE WIDTHS 
Hadronic decays and soft-pion theorems in the charmonium 
model, 2:8394 
PSI-3695 RESONANCES/DECAY 
Decay widths of psi and psi’ into B,B-bar, and B,oB-bar,.5 modes 
(At t = 9.58 GeV?), 2:8395 
Pseudoscalar mixing effects on hadronic and photonic decays of 
the new mesons, 2:8396 
Use of dipole sum rules to estimate upper and lower bounds for 
radiative and total widths of chi (3414), chi (3508), and chi 
(3552), 2:8399 
PSI-3695 RESONANCES/PARTICLE WIDTHS 
Hadronic decays and soft-pion theorems in the charmonium 
model, 2:8394 
PUGET SOUND/HYDROLOGY 
Using an accurate hydrographic model of Puget Sound as a tool 
to help further public understanding of environmental 
evaluation. Progress report, June 26, 1975-April 30, 1975, 
2:8020 (RLO-2296-1) 
PULPS 
See SLURRIES 
PULSARS/COHERENT RADIATION 
Sporadic narrow-band pulsar radio emission, 2:8 144 
PULSARS/DISPERSION RELATIONS 
A modified Rickett diagram, 2:8137 
PULSARS/FLUCTUATIONS 
A modified Rickett diagram, 2:8137 
PULSARS/RADIOWAVE RADIATION 
A modified Rickett diagram, 2:8137 
PULSARS/ROTATION 
Relativistic irregularity in the rotation of a pulsar moving in an 
elliptic orbit, 2:8133 
PULSARS/VARIATIONS 
Relativistic irregularity in the rotation of a pulsar moving in an 
elliptic orbit, 2:8133 
Sporadic narrow-band pulsar radio emission, 2:8144 
PULSARS/X RADIATION 
The long-period x-ray pulsar 3U 0900-40 as a neutron star with 
an abnormally strong magnetic field, 2:8134 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED D-T REACTORS/FUSION YIELD 
Method of increasing the energy yield of a fusion process, 
2:8835 
PUMPS 
See also ELECTROMAGNETIC PUMPS 
SOLAR WATER PUMPS 
PUMPS/DESIGN 
Deep water pipe, pump, and mooring study: Ocean Thermal 
Energy Conversion program. Final report, 2:6770 (COO-2642- 
3 


) 
PWR TYPE REACTORS 
See also DAVIS BESSE-1 REACTOR 
KEWAUNEE REACTOR 
OCONEE-! REACTOR 
SHIPPINGPORT REACTOR 
WYHL-1 REACTOR 
1,300 MW standard nuclear power plant with pressurized-water 
reactor, 2:6999 
Pressurized-water reactor, 2:6997 
Reactor and a method for producing a new nuclear fuel (Patent; 
production of **U in PWR type reactors and BWR type 
reactors), 2:6974 
PWR TYPE REACTORS/AVAILABILITY 
Availability of LWR nuclear power stations, 2:6981 
PWR TYPE REACTORS/BLOWDOWN 
Blowdown experiments with upper head injection in G2 17 x 17 
rod array. Volume Il, 2:7311 (WCAP-8642(Vol.2)) 
Study of the behavior of the fuel elements of water reactors in 
the event of a blowdown accident: the PHEBUS code, 2:7340 
PWR TYPE REACTORS/BWR TYPE REACTORS 
Summary comparison of West European and U.S. licensing 
regulations for LWR’'s, 2:7160 
PWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Nuclear power plant (Patent; PWR; in German), 2:7000 
PWR TYPE REACTORS/CONTROL ELEMENTS 
Installation for detecting the position of the contro! rods in a 
nuclear reactor (Patent; PWR type reactors), 2:7236 
PWR TYPE REACTORS/CONTROL ROD DRIVES 
Control rod drive mechanism test program. Revision 3, 2:7231 
(BAW-10029A(Rev.3)) 
PWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Nuclear power plant with pressurized-water reactor (Patent), 
2:7002 
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PWR TYPE REACTORS/CORE CATCHERS 

System reduce the possible dangers of a reactor core meltdown 

(Patent), 2:7329 
PWR TYPE REACTORS/ECCS , , 

ECCS heat transfer experiences with upper head injection. 
Volume III. Supplementary information, 2:7310 (WCAP- 
8432(Vol.3)) 

Emergency core cooling injection manifold (Patent), 2:7368 

PWR TYPE REACTOR EL CANS 

Zirconium metal-water oxidation kinetics. III. Oxygen diffusion 

: oxide and alpha Zircaloy phases, 2:6969 (ORNL/NUREG- 


) 
PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Study of the behavior of the fuel elements of water reactors in 
the event of a blowdown accident: the PHEBUS code, 2:7340 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Deformation and inner oxidation of the fuel rod in a loss-of- 

coolant accident condition, 2:7338 (NR-tr-005) 
PWR TYPE REACTORS/FUEL ELEMENTS 

Mathematical description of WAFER-1, a three-dimensional 
code for LWR fuel performance analysis, 2:6982 

Nuclear fuel, method, reactor, fuel and breeder rods for its 
production (Patent), 2:6978 

PWR TYPE REACTORS/FUEL RODS 

A nuclear reactor fuel element provided with a safety device 

(Patent; LWR), 2:6975 
PWR TYPE REACTORS/LOSS OF COOLANT 

Deformation and inner oxidation of the fuel rod in a loss-of- 
coolant accident condition, 2:7338 (NR-tr-005) 

Fission product transport analysis: task 2. Quarterly progress 
report, April-June 1976, 2:7281 (BMI-NUREG-1955) 

Multirod Blurst Test Program quarterly progress report, January- 
March 1976, 2:7304 (ORNL/NUREG/TM-36) 

RELAP4 computer code. III. LOCA analysis results of a typical 
PWR oe. 2:7343 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume I. RELAP4/MODS description, 2:7220 
(ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume II. Program implementation, 2:7278 
(ANCR-NUREG-1335(Vol.2)) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Volume III. Checkout applications, 2:7221 
(ANCR-NUREG-1335(Vol.3)) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly Fae og eee, July 1, 1975-September 30, 1975, 
2:7309 (SUNYSB-NUREG 1) 

PWR TYPE REACTORS/MATERIALS HANDLING 

Announcement of a safety regulation by the ‘Kerntechnischer 
Ausschuss’, 2:7161 

PWR TYPE REACTORS/MELTDOWN 
Experimental investigation of the meltdown behaviour of LWR 
uel elements, 2:7319 
PWR TYPE REACTORS/PIPES 
gn | of piping in light-water reactors, 2:7350 
PWR TYPE REACTORS/PLANNING 
RSK-guidelines for pressure and boiling water reactors, 2:6955 
PWR TYPE REACTORS/POWER DENSITY 

Verification of the three-dimensional FLAME code, 2:6988 
(BAW-10125A) 

PWR TYPE REACTORS/POWER DISTRIBUTION 

FLAMES3: a three-dimensional nodal code for calculating core 
reactivity and power distributions, 2:6987 (BAW-10124A) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Augmented inservice inspection of piping welds at the reactor 
vessel nozzles, 2:6993 (WCAP-8802) 

Method for fracture mechanics analysis of nuclear reactor 
vessels under severe thermal transients, 2:6990 (WCAP-8510) 

Nuclear reactor (Patent, PWR), 2:6998 

Nuclear reactor installation (Patent), 2:7008 

Reactor pressure vessel, 2:6996 

Relation of intermediate-sized pressure-vessel tests to LWR 
safety, 2:7345 

Ultrasonic B-scan inspection system for nuclear reactor pressure 
vessels using compound scanning, 2:7203 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Fifth quarterly om og —. October- 
December 1975, 2:6967 (BNL-NUREG-50534) 

Pressurized-water reactor (Patent), 2:7003 

PWR TYPE REACTORS/REACTIVITY 

FLAMES3: a three-dimensional nodal code for calculating core 

reactivity and power distributions, 2:6987 (BAW-10124A) 


QUANTUM FIELD THEORY/BOUND STATE 


PWR TYPE REACTORS/REACTOR COMPONENTS 
Structural analysis of 177-FA redesigned surveillance specimen 
holder tube, 2:6986 (BAW-10051(Suppl.1)) 
PWR TYPE REACTORS/REACTOR CORES 
Inferring PWR barrel motion from ex-core neutron detector 
Si , 2:6989 (CONF-761 103-1) 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Excore detector recalibration using quarter-core flux maps, 
2:6992 (WCAP-8648) 
PWR TYPE REACTORS/REACTOR INTERNALS 
Response of reactor internals to fluctuating pressure forces, 
2:7 


:7004 
PWR TYPE REACTORS/REACTOR KINETICS 

Augmented startup and cycle | physics program. Supplement 1, 
2:6991 (WCAP-8576(Suppl.1)) 

PWR TYPE REACTORS, CTOR SAFETY 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 

ser’s manual. Volume I. RELAP4/MODS description, 2:7220 
(ANCR-NUREG-1335(Vol.1)) 

RELAP4/MODS: a computer program for transient thermal- 

hydraulic analysis of nuclear reactors and related systems. 
ser’s manual. Volume II. Program implementation, 2:7278 
(ANCR-NUREG-1335(Vol.2)) m on 

Research reports. Reports on research projects supporte: the 
Federal Ministr for Research and Technology In the sen of 
reactor safety. Time spanned by the report: January 1, 1975- 
March 31, 1975 (German Federal Republic), 2:7328 
(GERRSR-4) 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterl ress report, July 1, 1975-September 30, 1975, 
2:7309 (SUNYSB-NUREG-0001 ) 

PWR TYPE REACTORS/REACTOR START-UP 

Chemical procedures during the start-up of nuclear power plants 

with pressurized water reactors, 2:6995 
PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 

TRAP2: FORTRAN program for digital simulation of the 
transient behavior of the once-through steam generator and 
associated reactor coolant system, 2:7280 (BAW-10128) 

PWR TYPE REACTORS/STEAM GENERATORS 

Collapse of heat exchanger tubes with ovality and simulated 
defects, 2:7006 

Cost optimization of vertical natural circulation steam 
generators, 2:7007 

Nuclear reactor (Patent, PWR), 2:6998 

Three-dimensional finite element analysis of a steam generator 
apa amaee Comparison of theory and experiment, 
2:6 

TRAP2: FORTRAN program for digital simulation of the 
transient behavior of the once-through steam generator and 
associated reactor coolant system, 2:7280 (BAW-10128) 

PYRHELIOMETERS/CALIBRATION 
Contribution of the solar aureole to the measurements of 
rheliometers, 2:6751 
PYRIMIDINES/BIOCHEMICAL REACTION KINETICS 

Enzymatic repair of DNA: sites of hydrolysis by the Escherichia 
coli endonuclease specific for pyrimidine dimers 
(Correndonuclease II) (UV radiation), 2:8070 

PYROLYTIC CARBON/POROSITY - 
Porosity related to structure for low temperature propylene 
pyrocarbons, 2:7619 
PYROTECHNIC DEVICES/DESIGN 
—_ -- nt of a miniature pyrotechnic torch, 2:7960 (SAND- 
) 


Q 


Q DEVICES/PLASMA WAVES 
Oscillations and a waves in plasma. I, 2:8817 
Q RESONANCES/DECK EFFECT 
Unitary coupled-channel deck model and the Q meson 
resonance region, 2:8431 
QUALITY NCE/DOCUMENTATION 
Quality assurance in design, 2:7047 
SGHWR - quality assurance documentation, 2:7046 
QUALITY ANCE/PLANNING 
General i of —_- assurance related to SGHWR 
power stations, 2:704 
ba A ror in manufacture and installation (HWLWR), 
QUALITY ASSURANCE/SPECIFICATIONS 
Supplier's evaluation - internal and external audits and 
surveillance (HWLWR), 2:7044 





QUANTUM FIELD THEORY/BOUND STATE 


QUANTUM FIELD THEORY/BOUND STATE 
Semiclassical bound-state methods in four-dimensional field 
theory: Trace identities, mode sums, and renormalization for 
scalar theories, 2:8439 
QUANTUM FIELD THEORY/DIRAC OPERATORS 
Heuristic Hamiltonian for fermions interacting via meson fields, 
2:8440 
QUANTUM FIELD THEORY/PARTICLE DECAY 
Description of unstable particles in quantum field theory, 2:8441 
QUANTUM FIELD THEORY/RENORMALIZATION 
Semiclassical bound-state methods in four-dimensional field 
theory: Trace identities, mode sums, and renormalization for 
scalar theories, 2:8439 
QUANTUM FIELD THEORY/SECOND-CLASS CURRENTS 
Second-class currents and their matrix elements in field theory, 
2:8415 
QUANTUM FIELD THEORY/SYMMETRY BREAKING 
Dynamical generation of extended structures in field theory, 
2:8442 
QUARK MODEL 
World as quarks, leptons, and bosons, 2:8386 
QUARK MODEL/BARYON-BARYON INTERACTIONS 
Impact parameter study of elastic hadron-proton scattering at 50 
and 175 GeV/c. Interim report No. 137 (Differential cross 
— optical model, partial waves), 2:8421 (COO-3130TB- 
1) 
QUARK MODEL/LOW-ENERGY THEOREM 
Hadronic decays and soft-pion theorems in the charmonium 
model, 2:8394 
QUARK MODEL/MESON-BARYON INTERACTIONS 
Impact parameter study of elastic hadron-proton scattering at 50 
and 175 GeV/c. Interim report No. 137 (Differential cross 
— optical model, partial waves), 2:8421 (COO-3130TB- 
1) 
QUARK MODEL/REVIEWS 
Summary talk: status of accelerator neutrino physics, 2:8364 
(FERMILAB-Conf-76/61-THY ) 
QUARK MODEL/SECOND-CLASS CURRENTS 
Second-class currents and very light quarks, 2:8416 
QUARK MODEL/THREE-DIMENSIONAL CALCULATIONS 
Self-consistent quark bag in three space dimensions, 2:8423 
QUARKS/EXCITED STATES 
Spectrum of P-wave baryonic excitations in a model with field 
confinement, 2:8424 
QUERCUS 
See OAKS 
QUINOLINES/CHEMICAL REACTION KINETICS 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,0;:03; Ni-W/AI,0;-SiO,; Co-Mo/AI,03), 
2:6453 (FE-2028-3) 
QUINOLINES/H YDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,032,03; Ni-W/Al,03-SiO,; Co-Mo/AI,03), 
2:6453 (FE-2028-3) 
QUINONES/OXIDATION 
Oxidizing radical formed by reaction of e/sub aq/~ and SF,' 
(Kinetics), 2:7729 


RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
ELECTRON MULTIPLIER DETECTORS 
GAMMA CAMERAS 
HODOSCOPES 
IONIZATION CHAMBERS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 
TRANSITION RADIATION DETECTORS 
RADIATION DETECTORS/PULSE PILEUP 
Prediction of the pulse-height spectral distortion caused by the 
peak pile-up effect, 2:7920 
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RADIATION DETECTORS/RESEARCH PROGRAMS 

Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 

RADIATION DETECTORS/SENSITIVITY 
Resistive mixers as photon detectors for the millimeter and far 
infrared spectral regions, 2:7899 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HEATING/MATHEMATICAL MODELS 
Gamma heating in LMFBR media, 2:7057 (COO-2250-18) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORS 

Tritium instrumentation for a fusion reactor power plant, 2:8858 

(ORNL/TM-5344) 
RADIATION PROTECTION 

Radiation protection procedures (Hanford Engineering 

Development Laboratory), 2:7295 (HEDL-WHAN-M-8) 
RADIATION PROTECTION/RECOMMENDATIONS 
Management of the licensing of users of radioactive materials 
should be improved, 2:7409 (RED-76-62) 
RADIATION QUALITY 
Biophysical implications of radiation quality, 2:8101 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SYNDROME 

Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May |, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 

RADICALS/ELECTRON SPIN RESONANCE 

Chemically induced dynamic electron polarization ionic strength 

and radical concentration dependence, 2:7730 
RADIOACTIVE AEROSOLS/DEPOSITION 

Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 

RADIOACTIVE AEROSOLS/DIFFUSION 

Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 

RADIOACTIVE AEROSOLS/RADIOECOLOGICAL 

CONCENTRATION 

Annual report, July 1970-June 1971 on the research project 
promoted by the Association EURATOM-CEA within the 
framework of the contract No. SC 24-003-PSTD 
(Measurement of deposition and propagation of aerosols at 
Juelich nuclear research facility), 2:7984 (BNWL-tr-206) 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 

Summary outline of ERDA geosciences and geoscience-related 
research, 2:7965 (ERDA-76/114) 

RADIOACTIVE EFFLUENTS/RADIATION DOSES 

Radiological significance of some long-lived nuclides discharged 
to the environment from the nuclear power industry, 2:7255 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

RADIOACTIVE EFFLUENTS/STACK DISPOSAL 
CPS: a continuous-point- source computer code for plume 
dispersion and deposition calculations, 2:7973 (UCRL-52049) 
RADIOACTIVE MATERIALS/MANAGEMENT 

Management of the licensing of users of radioactive materials 

should be improved, 2:7409 (RED-76-62) 
RADIOACTIVE MATERIALS/PACKAGING 

Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
transportation systems, 2:6672 (BMI-1954) 

RADIOACTIVE MATERIALS/TRANSPORT 

Draft environmental statement on the transportation of 
radioactive material by air and other modes. DOCKET No. 
PR-71,73 (40 FR 23768), 2:6673 (NUREG-0034) 
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RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 

Liability during carriage according to the stipulations of the bill 
proposing to adopt the European conventions on third party 
liability, 2:6675 

Transport of radioactive materials, 2:6676 

RADIOACTIVE WASTE DISPOSAL 

Development of glasses for high-level waste solidification, 
2:6681 (BNWL-SA-5763) 

Radioactive wastes in the Netherlands as a consequence of the 
installation of nuclear power plants up to a capacity of 
3500MWe, 2:7251 (INIS-mf-3055) 

Radioactive wastes and nuclear power: methods of treatment, 

00 


:67 
RADIOACTIVE WASTE DISPOSAL/HYDROLOGY 

Hydrology of the solid waste burial ground, as related to the 
potential migration of radionuclides, Idaho National 
Engineering Laboratory, 2:7998 (IDO-22056) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Applications of gamma spectrometry to the study of the marine 
environment of nuclear fuel reprocessing plants, 2:6701 
(CEA-CONF-3312) 

Experimental study on the leaching of radioactive materials from 
radioactive wastes solidified in cement into sea water. Part 2, 
2:6708 (ORNL-tr-4226) 

RADIOACTIVE WASTE DISPOSAL/PLANNING 

Overview of the National Waste Terminal Storage Program, 
2:6695 (Y/OWI/TM-S) 

Presentation to the Michigan Environmental Review Board, 
2:6705 (Y/OWI/TM-S) 

RADIOACTIVE WASTE DISPOSAL/RADIATION 

MONITORING 

Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 

Hydrology of the solid waste burial ground, as related to the 
potential migration of radionuclides, Idaho National 
Engineering Laboratory, 2:7998 (IDO-22056) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Answers to questions posed by the Michigan Governor's Nuclear 
Waste Disposal Task Force, 2:6704 (Y/OWI/TM-4(Rev.)) 

Background and review of investigations in the Salina Salt Basin, 
2:6706 (Y/OWI/TM-S) 

Deep exploratory test holes for waste repository investigations, 
2:6707 (Y/OWI/TM-8) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Deep exploratory test holes for waste repository investigations, 
2:6707 (Y/OWI/TM-8) 

RADIOACTIVE WASTE DISPOSAL/STANDARDS 

Stabilization of uranium-thorium milling waste-retention systems 
(Tailings piles), 2:6641 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 

Hydrology of the solid waste burial ground, as related to the 
potential migration of radionuclides, Idaho National 
Engineering Laboratory, 2:7998 (IDO-22056) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Alternatives for managing post-fission nuclear wastes, 2:6682 
(BNWL-SA-5835) 

Last phase in the nuclear fuel cycle, 2:6680 

Radioactive wastes and nuclear power: methods of treatment, 
2:6700 

Waste management operations, Savannah River Plant, Aiken, 
South Carolina. Draft environmental statement (Radioactive 
and nonradioactive gas, liquid, solid, and thermal discharges 
from past, current, and projected operations), 2:6678 (ERDA- 
1537(Draft)) 

RADIOACTIVE WASTE MANAGEMENT/MEETINGS 

National Waste Terminal Storage Program prospective 
participants conference, May 11, 1976, Oak Ridge, Tennessee, 
2:6703 (Y/OWI-4(Rev.)) 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

Transuranic solid waste management programs. Progress report, 
July-December 1975, 2:6679 (LA-6481-PR) 

Waste management. Savannah River Laboratory quarterly 
report, January-March 1974, 2:6683 (DPST-74-125-1) 

Waste management. Savannah River Laboratory quarterly 
report, July-September 1974, 2:6684 (DPST-74-125-3) 

Waste management. Savannah River Laboratory quarterly 
report, October-December 1974, 2:6685 (DPST-74-125-4) 

Waste management. Savannah River Laboratory quarterly 
report, January-March 1975, 2:6686 (DPST-75-125-1) 
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Waste management. Savannah River Laboratory quarterly 
report, April-June 1975, 2:6687 (DPST-75-125-2) 

Waste management. Savannah River Laboratory quarterly 
report, July-September 1975, 2:6688 (DPST-75-125-3) 

Waste management. Savannah River Laboratory quarterly 
report, October-December 1975, 2:6689 (DPST-75-125-4) 

RADIOACTIVE WASTE PROCESSING 

Radioactive wastes and nuclear power: methods of treatment, 

2:6700 
RADIOACTIVE WASTE PROCESSING/COST BENEFIT 

ANALYSIS 

Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 

RADIOACTIVE WASTE PROCESSING/EVAPORATION 

Assembly for the concentration of radioactive wastes by 
evaporation (Patent), 2:6696 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Cryogenic separation of krypton and xenon from dissolver off- 
gas, 2:6690 (GERHTR-150) 

Equilibrium stage model of the KALC process (Krypton 
absorption in liquid carbon dioxide), 2:6693 (ORNL/TM- 
5099) 

RADIOACTIVE WASTE PROCESSING/REVIEWS 

Liquid waste decontamination in nuclear power plants. State and 

prospects, 2:7253 
RADIOACTIVE WASTE PROCESSING/SOLID WASTES 

Method for reducing the volume of radioactive ion-exchange 
resin (Patent; ion exchangers from water cooled reactors), 
2:6697 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Development of glasses for high-level waste solidification, 
2:6681 (BNWL-SA-5763) 

Fission product solidification with use of a drum drier, 2:6699 
(BNWL-tr-148) 

High level waste solidification, 2:6694 (Y/OWI/TM-5) 

RADIOACTIVE WASTE STORAGE 

Radioactive wastes and nuclear power: methods of treatment, 

2:6700 
RADIOACTIVE WASTE STORAGE/MEETINGS 

National Waste Terminal Storage Program prospective 
participants conference, May 11, 1976, Oak Ridge, Tennessee, 
2:6703 (Y/OWI-4(Rev.)) 

RADIOACTIVE WASTE STORAGE/SITE SELECTION 
Deep exploratory test holes for waste repository investigations, 
2:6707 (Y/OWI/TM-8) 
RADIOACTIVE WASTES 
See also OF F-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 

Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 

RADIOACTIVE WASTES/LEACHING 

Experimental study on the leaching of radioactive materials from 
radioactive wastes solidified in cement into sea water. Part 2, 
2:6708 (ORNL-tr-4226) 

RADIOACTIVE WASTES/RADIOECOLOGICAL 

CONCENTRATION 

Radioecological studies applied to electro-nuclear siting, 2:8001 

RADIOACTIVITY/ENVIRONMENTAL EFFECTS 

Radiological analyses and applications, 2:7983 (ORNL-5193) 

RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGY/RESEARCH PROGRAMS 
Joint research report for 1974-1975, 2:8059 (COO-2217-16) 
RADIOCARBON DATING 
See CARBON 14 
RADIOECOLOGY 
Radioecological studies applied to electro-nuclear siting, 2:8001 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOLOGY/CEA 

Part 2. Information on the production of radionuclides, 2:7748 
(ERDA-tr-164) 

RADIOISOTOPE BATTERIES/BIOLOGICAL EFFECTS 

Biological effects of implanted nuclear energy sources for 
artificial heart devices. Progress report, September |, 1975- 
August 31, 1976, 2:8110 (COO-2506-2) 








RADIOISOTOPE BATTERIES/BIOLOGICAL 


RADIOISOTOPE BATTERIES/BIOLOGICAL RADIATION 
EFFECTS 
Biological effects of implanted nuclear energy sources for 
artificial heart devices. Progress report, September 1, 1975- 
August 31, 1976, 2:8110 (COO-2506-2) 
RADIOISOTOPE HEAT SOURCES/DATA COMPILATION 
Environmental and radiological safety studies. Interaction of 


238PuO, heat sources with terrestrial and aquatic environments. 


Quarterly report, January 1-March 31, 1976, 2:8011 (LA- 
6415-PR) 
RADIOISOTOPE HEAT SOURCES/ENVIRONMENTAL 
EFFECTS 


Environmental and radiological safety studies. Interaction of 


*38PuO, heat sources with terrestrial and aquatic environments. 


—- report, January 1-March 31, 1976, 2:8011 (LA- 
6415-PR) 
RADIOISOTOPE HEAT SOURCES/HEAT TRANSFER 
Heat transfer in **PuO, fuel spheres (Handling and storage), 
2:6729 (DP-1433) 
RADIOISOTOPE HEAT SOURCES/HELIUM 
Numerical simulation of multiconstituent diffusion and helium 
release characteristics of the ™*PuO, heat source used in 
radioisotopic thermoelectric generators, 2:6730 (LA-6360 ) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
**Py fuel form processes. Savannah River Laboratory monthly 
report, 2:6733 (DPST-76-128-6) 
Isotopic power materials development. Quarterly progress report 
for period ending June 30, 1976, 2:6735 (ORNL/TM-5569 ) 
Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division for April-June 1976, 
2:6732 (BNWL-1845-25) 
Savannah River Laboratory monthly report: **Pu fuel form 
processes, 2:6734 (DPST-76-128-7) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Environmental and radiological safety studies. Interaction of 


8PuO, heat sources with terrestrial and aquatic environments. 


Quarterly report, January 1-March 31, 1976, 2:8011 (LA- 
6415-PR) 
RADIOISOTOPE HEAT SOURCES/THERMAL SHIELDS 
Evaluating aeroshell materials for the MJS/multi-hundred watt 
heat source (Reentry survival from an aborted launch), 
2:6731 (ANSP-M-14) 
Stress analysis of disconnected structures in contact through 
finite element gaps (SAASGAPS code), 2:6728 (ANSP-M-13) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 
Immunologic approach to tumor imaging, 2:8052 
RADIOISOTOPES/BIOLOGICAL ACCUMULATION 
Effect of some pore physio-ecological factors on the 
accumulation of radionuclides by freshwater fish, 2:8015 
RADIOISOTOPES/ISOTOPE PRODUCTION 
Part 2. Information on the production of radionuclides, 2:7748 
(ERDA-tr-164) 
Part 2. Information on the production of radionuclides, 7:7749 
(ERDA-tr-164) 
RADIOISOTOPES/ISOTOPE SEPARATION 
Method of producing excited states of atomic nuclei (Patent; by 
bombarding material with x rays or electrons generated by an 
x-ray tube or electron gun and chemical separation by hot 
atoms), 2:6643 
RADIOISOTOPES/LICENSING 
Guide for the preparation of applications for Type A licenses of 
broad scope for byproduct material, 2:8125 (REG/G-10.5(9- 
76)) 
RADIOISOTOPES/REGULATIONS 
Promulgation of regulation on radionuclides, 2:8022 
RADIOLOGY 
See also RADIOTHERAPY 
RADIOLOGY/TECHNOLOGY ASSESSMENT 
Radiological analyses and applications, 2:7983 (ORNL-5193) 
RADIOLYSIS/ELECTRON DENSITY 
Probability of escaping neutralization when the mobility is field 
dependent, 2:7731 
RADIOLYSIS/RESEARCH PROGRAMS 
Joint research report for 1974-1975, 2:8059 (COO-2217-16) 
RADIOMETRIC ANALYSIS/USES 
Built-in safety. Contribution of the Nuclear Research Centre 
Karlsruhe to nuclear power plant construction, 2:7686 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 
(in environment.) 
RADIONUCLIDE MIGRATION/BIOLOGICAL MODELS 
Radiological analyses and applications, 2:7983 (ORNL-5193) 
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RADIONUCLIDE MIGRATION/GEOCHEMISTRY 
Hydrology of the solid waste burial ground, as related to the 
potential migration of radionuclides, Idaho National 
Engineering Laboratory, 2:7998 (IDO-22056) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Labeling pharmaceuticals with radioactive isotopes. Technical 
progress report, December |, 1975-November 30, 1976, 
2:7738 (COO-2361-4) 


‘RADIOPHARMACEUTICALS/PRODUCTION 


Part 2. Information on the production of radionuclides, 2:7748 
(ERDA-tr-164) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Radiosensitivity and radiation-induced mutability: an empirical 
relationship, 2:8066 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/LET 
Biological basis of heavy particle and fast neutron radiotherapy, 
087 


2:8 
RADIOTHERAPY/MICRODOSIMETRY 
Energy deposition in small volumes in relation to linear energy 
transfer (LET), 2:8086 
RADIOTHERAPY/SIDE EFFECTS 
Preliminary report of the MDAH-TAMVEC neutron therapy 
pilot study, 2:8089 
Study of the physiological function and histological changes of 
thyroids irradiated with radioactive iodine. Progress report, 
October 1, 1975-September 30, 1976-('*'l, x radiation), 
2:8109 (TID-27 160) 
RADIUM/FISSION 
Scission-point model of nuclear fission based on deformed-shell 
effects, 2:8572 
RADIUM 226/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
RADIUM 228/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Rankine cycle energy conversion system design considerations 
for low and intermediate temperature sensible heat sources 
(Geothermal, waste heat, and solar thermal conversion), 
2:7433 (SAND-76-0363) 
RANKINE CYCLE POWER SYSTEMS/OPTIMIZATION 
Design optimization of nuclear power plants combined with 
MHD generators for Brayton and Rankine cycle processes, 
2:7115 
RARE EARTH NUCLEI/ROTATIONAL STATES 
Quasiparticle excitations in high-frequency rotation of nuclei, 
8591 


y 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
RARE EARTHS/EXCITATION 
Multiphonon-assisted anti-Stokes and Stokes fluorescence of 
triply ionized rare-earth ions, 2:8292 
RARE EARTHS/FLUORESCENCE 
Cooperative luminescence of some trivalent lanthanide ions in 
cadmium fluoride crystals, 2:7663 
RARE EARTHS/ION EXCHANGE 
Separation of lanthanides and trivalent actinides with pressurized 
ion exchange (Review), 2:7694 
RBE 
(Relative biological effectiveness.) 
RBE/ENERGY DEPENDENCE 
RBE for fast neutrons: the link between animal experiments and 
clinical practice, 2:8091 
RBE values of fast neutrons for damage to organized tissues in 
experimental animals, 2:8103 
REACTIVITY METERS 
Digital reactimeter, 2:7116 
REACTOR ACCIDENTS 
See also EXCURSIONS 
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FUEL ELEMENT FAILURE 
LOSS OF COOLANT 

LOSS OF FLOW 

MELTDOWN 

REACTOR CORE DISRUPTION 

GCR Safety Program. Quarterly progress report for the period 
ending June 30, 1976, 2:7290 (GA-A-14023) 

Out of pile thermal studies for the safety of sodium cooled fast 
reactors, 2:7357 

REACTOR ACCIDENTS/ENVIRONMENTAL EFFECTS 
Probabilistic approach to external cloud dose calculations using 
onsite meteorological data, 2:8075 (BNWL-SA-5816) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CASTINGS 

Centrifugally cast for top performance (Ni-Cr alloy 

components), 2:7035 
REACTOR COMPONENTS/CLEANING 

Sodium technology technical progress report, October-December 

1975 (LMFBR), 2:7068 (HEDL-TME-75-144) 
REACTOR COMPONENTS/CREEP 

Creep behaviour of sphere-cylinder shell intersections subjected 

to internal pressure, 2:7522 
REACTOR COMPONENTS/DESIGN 
Reactor development program progress report, May-June 1976 
(LMFBR), 2:7279 (ANL-RDP-51) 
REACTOR COMPONENTS/FABRICATION 
Nuclear engineering - plant and components, 2:7197 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
Fitting beta prior distributions in Bayesian reliability analysis: a 
set of tables, 2:7195 (LA-6395-MS) 
REACTOR COMPONENTS/FAILURES 
Experience gained from failures in nuclear power plants, 2:7312 
Recent occurrences at nuclear reactors and their causes, 2:7346 
REACTOR COMPONENTS/MECHANICAL VIBRATIONS 

Dynamic modelling of fast reactor component response to 

sound, 2:7098 
REACTOR COMPONENTS/RELIABILITY 

Comparison of an exact and moments calculation of reliability, 
2:7288 (COO-2825-4) 

REACTOR COMPONENTS/REMOTE HANDLING 

EQUIPMENT 

Handling apparatus (Patent), 2:7219 

REACTOR COMPONENTS/STANDARDS 

Class 1 nuclear components (supplement to ASME boiler and 
pressure vessel code, section 111, subsections NA and NB), 
2:7121 (RDT-E-152NB-T(11/74)) 

Class 2 nuclear components (supplement to ASME boiler and 
pressure vessel code, section 111, subsections NA and NC), 
amendment, 2:7140 (RDT-E-15-2NC-T(12-74)) 

REACTOR COMPONENTS/STRESS ANALYSIS 

Limit analysis of cylinder-cylinder intersections subjected to 
internal pressure, 2:7212 

MODSAP: a modified version of the structural analysis program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures, 2:7194 (GA-A-14006) 

Stability of stiffened plates using high precision finite elements, 
2:7214 

REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 
Method for the calculation of the cumulative failure probability 
distribution of complex repairable systems, 2:7363 
REACTOR COMPONENTS/TEST FACILITIES 
GEC’s Whetstone sodium facilities, 2:7108 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 

Boiling water reactor control instrumentation, 2:7240 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 

Device for cooling the upper part of the vessel of a liquid 
sodium cooled reactor (Patent), 2:7077 

Nuclear reactors with auxiliary boiler circuit (Patent), 2:7032 

REACTOR COOLING SYSTEMS/CORROSION PROTECTION 

Surface cleanness and temporary protection against corrosion of 

non-corrosive steel tubes for nuclear plant. 2:7216 


REACTOR KINETICS/DATA COMPILATION 


REACTOR COOLING SYSTEMS/LEAK TESTING 

Small sodium-to-gas leak behavior in relation to LMFBR leak 

detection system design, 2:7055 (CONF-760503-17) 
REACTOR COOLING SYSTEMS/PIPES 

Crack propagation testing for LMFBR piping, Phase I. Final 
report, 2:7072 (WARD-HT-3045-17) 

High-temperature piping design technology. Quarterly technical 
progress report, April-June 1976 (LMFBR), 2:7049 (AI- 
ERDA-13177) 

REACTOR COOLING SYSTEMS/PRESSURE DROP 

Mass transfer related pressure drop fluctuations in flowing 

sodium systems, 2:7054 (CONF-760503-16) 
REACTOR COOLING SYSTEMS/STRATIFICATION 

Survey and evaluation of LMFBR thermal stratification 
problems, applicable analytical models, and devices for 
counteracting thermal stratification, 2:7053 (ANL-CT-76-3) 

REACTOR COOLING SYSTEMS/TEMPERATURE CONTROL 
New type of monitoring and control equipment for trace-heated 
reactor plants, 2:7081 
REACTOR COOLING SYSTEMS/VALVES 
Gas-cooled nuclear reactor (Patent), 2:7024 
Stop valve (Patent), 2:7080 
REACTOR CORE DISRUPTION 

Incoherency effects in clad relocation dynamics for LMFBR 
CDA analyses, 2:7361 

Review of the transition phase of core-disruptive accidents in 
LMFBRs, 2:7282 (BNL-NUREG-21797) 

Role of core-disruptive accidents in design and licensing of 
LMFBRs, 2:7349 

SIMMER-I, an LMFBR disrupted core analysis code, 2:7299 
(LA-UR-76-2183) 

Summary of comments offered at the meeting on recriticality 
energetics, ANL, April 5-6, 1976, 2:7296 (LA-UR-76-887) 

REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 

Thermohydraulic LMFBR safety experiments. Quarterly report, 

January-March 1976, 2:7283 (BNL-NUREG-50526) 
REACTOR CORE DISRUPTION/CONTAINMENT 

Fast Reactor Safety Research Program quarterly report, April- 
June 1976 (LMFBR excursions, meltdown debris bed and 
pool behavior, and fuel motion detection), 2:7308 (SAND-76- 
0372) 

REACTOR CORE DISRUPTION/HYDRAULICS 

Thermohydraulic LMFBR safety experiments. Quarterly report, 
January-March 1976, 2:7283 (BNL-NUREG-50526) 

REACTOR CORE DISRUPTION/HYDRODYNAMICS 

Hydrodynamics of post-disassembly fuel expansions (LMFBR), 

2:7339 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Reactor development program progress report, May-June 1976 
(LMFBR), 2:7279 (ANL-RDP-51) 

REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 

Core restraint development. Quarterly progress report for period 
— May 31, 1976 (LMFBR), 2:7071 (WARD-CR-3045- 

) 


REACTOR CORES/DESIGN 
Advanced LMFBR core design. Third quarterly report, January- 
March 1976, 2:7066 (GEAP-14078-3) 
REACTOR CORES/FUEL ELEMENT CLUSTERS 
Improvements in nuclear reactors (Patent), 2:7107 
REACTOR CORES/MECHANICAL VIBRATIONS 
Inferring PWR barrel motion from ex-core neutron detector 
signals, 2:6989 (CONF-761 103-1) 
REACTOR CORES/RADIATION HEATING 
Gamma heating in LMFBR media, 2:7057 (COO-2250-18) 
REACTOR CORES/RESEARCH PROGRAMS 
Core engineering. Fifty-eighth quarterly report, February-April 
1976 (LMFBR), 2:7062 (GEAP-10028-58) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/CALIBRATION 
Excore detector recalibration using quarter-core flux maps 
(PWR), 2:6992 (WCAP-8648) 


‘REACTOR INSTRUMENTATION/QUALITY ASSURANCE 


Quality assurance of control, instrumentation, and reactor safety 
equipment, 2:7242 
REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 
Instrumentation and Controls Division annual progress report for 
period ending September 1, 1974. Non-LMFBR program, 
2:7929 (ORNL-5032) 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Response of reactor internals to fluctuating pressure forces, 
2:7004 





REACTOR KINETICS/DATA COMPILATION 


REACTOR KINETICS/DATA COMPILATION 
Physics evaluations and applications. Quarterly progress report 
for period ending April 30, 1976 (LMFBR; SPHINX code), 
2:7075 (WARDnXS-3045-13) 
Physics evaluations and applications quarterly progress report 


for period ending October 31, 1975 (LMFBR; SPHINX code), 


2:7074 (WARD-XS-3045-11) 
REACTOR KINETICS/GROUP CONSTANTS 

MC?-2: a code to calculate fast neutron spectra and multigroup 
cross sections (LMFBR), 2:7052 (ANL-8144) 

REACTOR KINETICS/NEUTRON SPECTRA 

MC7*-2: a code to calculate fast neutron spectra and multigroup 

cross sections (LMFBR), 2:7052 (ANL-8144) 
REACTOR KINETICS/NONLINEAR PROBLEMS 

Non-linear response of point-reactors to stochastic inputs, 
2:7191 

Nonlinear dynamics of nuclear reactors (Analysis by the A. M. 
Lyapunova method) (Book; in Russian), 2:7188 

REACTOR KINETICS/RESEARCH PROGRAMS 

Cooperative nuclear data and methods development. Third 
quarterly report, January-March 1976 (LMFBR), 2:7065 
(GEAP-14074-3) 

REACTOR LATTICES/HETEROGENEOUS EFFECTS 

Mutual shielding effects in the interaction of ™*U-**U and **U- 

Pu, 2:7192 
REACTOR LICENSING 

Power Reactor Docket Information, 2:7119 (NUREG/PRDI- 
76/10) 

The ‘TUeV-Leitstelle Kerntechnik’. A contribution to improving 
nuclear licensing procedures (German Federal Republic), 
2:7158 

REACTOR LICENSING/LEGAL ASPECTS 

Indexes to Nuclear Regulatory Commission issuances, January- 
March 1976, 2:7117 (NRCI-76/INDEX-1) 

Judicial problems of the nuclear licensing procedure. The 
selection and securing of the site (German Federal Republic), 
2:7148 

Results of adjudicaion concerning the licensing of nuclear 
facilities (German Federal Republic), 2:7149 

The question whether subsystems and components can be 
licensed (German Federal Republic), 2:7150 

The question whether subsystems and components can be 
licensed (German Federal Republic), 2:7151 

REACTOR LICENSING/LEGISLATION 
Topical problems of nuclear legislation in the United States, 
2:7157 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/COMPATIBILITY 

Sodium Technology Program: component materials 
compatibility. Quarterly progress report for period ending 
October 31, 1975, 2:7073 (WARD-NA-3045-31) 

REACTOR MATERIALS/RADIATION EFFECTS 

Recent results in radiation damage dosimetry, 2:7217 

REACTOR MATERIALS/RESEARCH PROGRAMS 

Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976 (HTGR), 
2:7013 (GA-A-14035) 

Fuels, materials, and control rod development programs. Semi- 
annual technical progress report, July-December 1975 
(LMFBR; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 

REACTOR MATERIALS/STANDARDS 

Alloy steel bolting material for low-temperature service (ASME 
SA-320 with additional requirements), 2:7122 (RDT-M-6- 
1T(4-76)) 

Alloy steel bolting material for high-temperature service (ASME 
SA-193 with additional requirements), 2:7123 (RDT-M-6- 
3T(4-76)) 

Alloy steel bolting material for special applications (ASME SA- 
540 with additional requirements), 2:7125 (RDT-M-6-ST(4- 


76)) 
REACTOR OPERATION 
Operational experience with nuclear power stations, 2:6960 
REACTOR PROTECTION SYSTEMS 
A safety control device for detecting undesirable conditions 
(Patent), 2:7318 
Electricity generation by nuclear fission reactor and closed cycle 
gas turbines, with core automatically shut down by coolant 
flow failure and dropped out of plant for sealing if 
temperature is excessive (Patent), 2:7365 
Improvements in nuclear fission reactors with arrangements for 
ejecting the core in an emergency (Patent), 2:7364 
REACTOR PROTECTION SYSTEMS/DESIGN 
Principles and practice of reactor safety systems, 2:7029 
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REACTOR PROTECTION SYSTEMS/FAILURE MODE 

ANALYSIS 

Effect of a certain class of potential common mode failures on 
the reliability of redundant systems, 2:7355 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also REACTOR SAFETY EXPERIMENTS 

Interpretations of the safety criteria for nuclear power stations: 
suggestions for a subject catalog, 2:7320 

IRS/LRA work on the reactor safety study WASH-1,400. 
Continuation of the common attitude, 2:7331 

Safety problems arising from process heat applications of high 
temperature gas cooled reactors, 2:7354 

Study of droplet hydrodynamics important in LOCA reflood. 
Quarterly progress report, July 1, 1975-September 30, 1975 
(PWR and BWR type reactors), 2:7309 (SUN YSB-NUREG- 
0001) 

REACTOR SAFETY/BIBLIOGRAPHIES 

LMFBR safety. 1. Review of current issues and bibliography of 
literature, 1960-1969, 2:7070 (ORNL/NUREG/NSIC- 
125(Vol.1)) 

REACTOR SAFETY/INTERNATIONAL COOPERATION 

Arrangement between the Federal Minister of the Interior of the 
Federal Republic of Germany and the United States Nuclear 
Regulatory Commission on cooperation in the field of nuclear 
facilities safety, 2:7326 

REACTOR SAFETY/LEGAL ASPECTS 

Technical rules and regulations in the field of reactor safety 

(German Federal Republic), 2:7325 
REACTOR SAFETY/REGULATIONS 

Technical rules and regulations in the field of reactor safety 
(German Federal Republic), 2:7324 

Technical rules and regulations in the field of reactor safety, 
2:7248 

Technical rules and regulations in the field of reactor safety 
(German Federal Republic), 2:7152 

REACTOR SAFETY/RESEARCH PROGRAMS 

Fast Reactor Safety Research Program quarterly report, April- 
June 1976 (LMFBR excursions, meltdown debris bed and 
pool behavior, and fuel motion detection), 2:7308 (SAND-76- 
0372) 

GCR Safety Program. Quarterly progress report for the period 
ending June 30, 1976, 2:7290 (GA-A-14023) 

LMFBR safety and core systems programs. Progress repo 
January-March 1976 (Fuel Failure Mockup Facilities), By 7306 
(ORNL/TM-SS5 13) 

Research reports. Reports on research projects supported by the 
Federal Ministry for Research and Technology in the area of 
reactor safety. Time spanned by the report: January |, 1975- 
March 31, 1975 (German Federal Republic), 2:7328 
(GERRSR-4) 

REACTOR SAFETY/SYSTEMS ANALYSIS 

Probabilistic modelling for safety analysis of technical systems 
(Synthetic Probabilistic Tree Model), 2:7341 

Risk prediction, safety analysis and quantitative probability 
methods - a caveat, 2:7353 

REACTOR SAFETY EXPERIMENTS 
See also ECCS 
In pile studies for the safety of fast neutron reactors, 2:7356 
REACTOR SHUTDOWN/SAFETY ENGINEERING 

Advanced safety analysis. Sixth quarterly report, December 

1975-February 1976 (LMFBR), 2:7291 (GEAP-14038-6) 
REACTOR SITING 

See SITE SELECTION 
RECOIL CHEMISTRY 

See HOT ATOM CHEMISTRY 
RECOILS/ION IMPLANTATION 

On the role of recoil implantation in altering the stoichiometry 

of a bombarded solid, 2:8240 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECOVERY (BIOLOGICAL) 

See BIOLOGICAL RECOVERY 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING (FUEL) 

See REPROCESSING 
REFRIGERATION/SUPERFLUIDITY 

Superfluid porous plug as a liquid-vapor separator in low gravity 
space flights, 2:7813 

REFRIGERATORS/DESIGN 

Experimental arrangement for nuclear refrigeration and nuclear 

polarisation, 2:7802 
REFUSE 
See SOLID WASTES 
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REGENERATIVE FUEL CELLS/DESIGN 
Nitrogen dioxide regenerative fuel cell (Patent; NO, oxidizer is 
regenerated ), 2:7430 
REGGE CUTS 
Regge cuts: A general approach, 2:8449 
REGGE POLES/PARTON MODEL 
Lepton-Reggeon scattering as a probe to the structure of 
Reggeons, 2:8409 
REGGE TRAJECTORIES/CHARM PARTICLES 
Regge spectroscopy of charmed mesons, 2:8427 (COO-1545- 
198) 


REGGE TRAJECTORIES/MESON RESONANCES 
Regge spectroscopy of charmed mesons, 2:8427 (COO-1545- 
198) 


RELATIVE BIOLOGICAL EFFECTIVINESS 
See RBE 
RELATIVISTIC PLASMA/PARAMETRIC INSTABILITIES 
Parametric instabilities in relativistic plasma, 2:8802 
REMOTE HANDLING EQUIPMENT 
Handling and inspection of nuclear fuel elements (Patent), 
2:7224 
Handling apparatus (Patent), 2:7219 
REMOTE VIEWING EQUIPMENT/DESIGN 
Closed circuit television welding alignment system, 2:7754 
(BDX-613-1533) 
REPROCESSING 
See also AMEX PROCESS 
REPROCESSING/FORECASTING 
Reprocessing - what went wrong, 2:6670 
RESEARCH PROGRAMS/MANAGEMENT 
Federal materials research and development: modernizing 
institutions and management, 2:7407 (OSP-76-9) 
RESEARCH REACTORS 
See also BSR-1 REACTOR 
BSR-2 REACTOR 
DIDO REACTOR 
FFTF REACTOR 
FRG-2 REACTOR 
LPR REACTOR 
MURR REACTOR 
ZPPR REACTOR 
RESEARCH REACTORS/REACTOR ACCIDENTS 
Recent occurrences at nuclear reactors and their causes, 2:7352 
RESEARCH REACTORS/REACTOR LICENSING 
Multiple occupation of technical experts in atomic 
administrative procedures and in court actions. Pt. 5, 2:7137 
RESEARCH REACTORS/TABLES 
Nuclear reactors built, being built, or planned in the United 
States as of June 30, 1976, 2:6970 (TID-8200-R34) 
RESERVES 
See also URANIUM RESERVES 
Uranium resources and the scope for nuclear power, 2:6628 
RESERVOIR ROCK/EVALUATION 
Improved hydrocarbon reservoir evaluation through use of 
borehole-gravimeter data, 2:6581 
RESERVOIR ROCK/PERMEABILITY 
Prediction of fracture extent by simulation of gas well pressure 
and production behavior, 2:6612 (MERC/TPR-76/8) 
RESERVOIR ROCK/STRAINS 
Rock mechanics aspects of geopressured geothermal reservoirs: 
subsurface and surface behavior, 2:6815 (CONF-760222-P3) 
RESERVOIR ROCK/STRESSES 
Rock mechanics aspects of geopressured geothermal reservoirs: 
subsurface and surface behavior, 2:6815 (CONF-760222-P3) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Energy demand and interfuel substitution in the combined 
residential and commercial sector, 2:7417 (ORNL/TM-5557) 
R and D status report: energy systems, environment, and 
conservation division, 2:6914 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Energy demand and interfuel substitution in the combined 
residential and commercial sector, 2:7417 (ORNL/TM-5557) 
RESIDUAL FUELS/GASIFICATION 
Process for gasification of heavy hydrocarbons (Patent; contact 
steam decomposition reaction; 700 to 1000°C), 2:6592 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTORS/ELECTRICAL PROPERTIES 
Electrical properties of DuPont Birox and Cermalloy thick film 
resistors. III. Electric field effects, 2:7878 (SAND-76-0536) 
RESONANCE PARTICLES 
See also BARYON RESONANCES 
EXOTIC RESONANCES 


RNA/BIOLOGICAL RADIATION EFFECTS 


MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/DECAY 

Summary talk: status of accelerator neutrino physics (Review), 

2:8364 (FERMILAB-Conf-76/61-THY ) 
RESPIRATORS/DESIGN 

Air-purifying powered respirator pack utilizing a miniature two- 

stage air mover, 2:7833 
RESPIRATORS/MANUALS 

Energy Research and Development Administration, Division of 
Safety, Standards, and Compliance respirator manual, 2:7831 
(LA-6370-M ) 

RESPIRATORS/PERFORMANCE TESTING 

Respirator studies for the National Institute for Occupational 
Safety and Health. Progress report, July 1, 1974-June 30, 
1975, 2:7832 (LA-6386-PR) 

RESPIRATORS/RESEARCH PROGRAMS 

Respirator studies for the National Institute for Occupational 
Safety and Health. Progress report, July 1, 1974-June 30, 
1975, 2:7832 (LA-6386-PR) 

RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RHENIUM ALLOYS/AC LOSSES 

Frequency dependence of ac losses in type II superconductors, 

2:7590 
RHENIUM IONS/EXCITATION 
Multiphonon-assisted anti-Stokes and Stokes fluorescence of 
triply ionized rare-earth ions, 2:8292 
RHO-765 RESONANCES/DECAY 
Rho® production in 205 GeV/c pp production, 2:8381 
RHO-765 RESONANCES/PARTICLE PRODUCTION 

Rho? production in 205 GeV/c pp production, 2:8381 

Search for backwards produced exotic meson resonances and 
study of particle spectra and mass distributions in the reaction 
a* + P yields n (forward) + X** at 8.4 GeV/c (Upper limits, 
G parity, 8.4 GeV/c), 2:8379 (COO-2009-113) 

RHODIUM 103 TARGET/PROTON REACTIONS 

Comparison of proton and neutron spectra. The extended Griffin 

model, pairing and isospin, 2:8559 
RHODIUM ALLOYS/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 

RHODIUM ALLOYS/SORPTIVE PROPERTIES 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5S) 

RHODIUM ALLOYS/SPECIFIC HEAT 
Anomalies in the low temperature specific heat of Gd/sub 
x/Er/sub 1-x/Rh compounds, 2:7575 
RIBONUCLEASE 
See RNA-ASE 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RICINUM COMMUNIS 
See CASTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT/RADIATION MONITORING 

Environmental surveillance summary report, January 1971-June 
1973. Part I, 2:8027 (PNE-RB-77) 

RIO BLANCO EVENT/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

RIVETS 
See FASTENERS 
RNA 

(Ribonucleic acid.) 

RNA/BIOCHEMICAL REACTION KINETICS 

Interaction of elongation factor | with aminoacylated Brome 
mosaic virus and tRNA’s, 2:8036 





RNA/BIOLOGICAL RADIATION EFFECTS 


RNA/BIOLOGICAL RADIATION EFFECTS 

Altered growth and RNA metabolism in cultured Chinese 
hamster ovary cells exposed to low levels of cadmium. 
Progress report, July 1, 1975-June 30, 1976 (X radiation; 
Cd tracer technique), 2:8061 (LA-6452-PR) 

RNA/BIOSYNTHESIS 

RNA metabolism in the regulation of protein synthesis in plants. 
ao report summary, July 1975-July 1976, 2:8030 (SRO- 
643-13) 

RNA/CHROMATOGRAPHY 

Transcription and organization of yeast mitochondrial DNA, 

2:8042 (CONF-760820-2) 
RNA/HYBRIDIZATION 

Transcription and organization of yeast mitochondrial DNA, 

2:8042 (CONF-760820-2) 
RNA/METABOLISM 

Altered growth and RNA metabolism in cultured Chinese 
hamster ovary cells exposed to low levels of cadmium. 
Progress report, July 1, 1975-June 30, 1976 (X radiation; 
Cd tracer technique), 2:8061 (LA-6452-PR) 

RNA-ASE/CHARGED-PARTICLE TRANSPORT 

Interaction of heavy ions with matter. Progress report and 
summary report (Summary of research activities at University 
of Virginia from June 1, 1975 to May 31, 1976), 2:8634 
(ORO-291 1-16) 

RNA-ASE/ION COLLISIONS 

Interaction of heavy ions with matter. Progress report and 
summary report (Summary of research activities at University 
of Virginia from June 1, 1975 to May 31, 1976), 2:8634 
(ORO-291 1-16) 

ROCK MECHANICS 

Rock mechanics aspects of geopressured geothermal reservoirs: 

subsurface and surface behavior, 2:6815 (CONF-760222-P3) 
ROCKS 

See also RESERVOIR ROCK 
ROCKS/THERMAL CONDUCTIVITY 

Application of geophysics to Appalachian geothermal resources 
evaluation, 2:6825 (ERDA-76-11) 

ROCKS/THERMODYNAMIC PROPERTIES 

Processes occurring in shock wave compression of rocks and 
minerals, 2:8126 (SAND-76-5548) 

ROCKY FLATS PLANT/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

ROD BUNDLES/HEAT TRANSFER 
Calculations of combined radiation and convection heat transfer 
in rod bundles under emergency cooling conditions, 2:7367 
RODENTS 
See also CHIPMUNKS 
MICE 
RODENTS/DELAYED RADIATION EFFECTS 

Metabolism and biological effects in rodents of plutonium and 

other actinide elements, 2:8117 
ROOTS/PHYSIOLOGY 

Absorption of 3,4-benzopyrene by plant roots, 2:8048 (ORNL- 

tr-4122) 
RUBIDIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
RUBIDIUM/DEPOSITION 

Distributions and natural levels of related metals in a trophic 

pathway, 2:7991 (ICP-1095) 
RUBIDIUM/DISTRIBUTION 

Distributions and natural levels of related metals in a trophic 

pathway, 2:7991 (ICP-1095) 
RUBIDIUM/ECOLOGICAL CONCENTRATION 

Distributions and natural levels of related metals in a trophic 

pathway, 2:7991 (ICP-1095) 
RUBIDIUM FLUORIDES/LUMINESCENCE 

Position of the *D, level of Eu** in AMgF; (A=K, Rb, Cs), 

2:8297 

RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 

RUTHENIUM 106/ION EXCHANGE 

Clean up of the Purex process TBP solvent by macroreticular 
ion exchange resin, 2:6662 

RUTHENIUM 92/ELECTRON CAPTURE DECAY 
The level structure of *Tc (J, lifetimes), 2:8549 


ERA Vol. 2, No. 4 


RUTHENIUM ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoOs;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 
RUTHENIUM ALLOYS/PHASE STUDIES 
Anomalous behaviour of the low temperature electric 
quadrupole splitting in hexagonal Fe-Ru alloys in an external 
magnetic field, 2:7578 
RUTHENIUM ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO3;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 


) 


S MATRIX/SHELL MODELS 
Tables of the effective shell-model interaction through second 
order for the sd shell (Valence model and unoccupied space), 
2:8576 (IS-3941) 
SACCHAROMYCES CEREVISIAE/MUTATIONS 
Mutators in Saccharomyces cerevisiae: mutl-1, mutl-2, and 
mut2-1, 2:8044 
SAFEGUARDS 
Safeguards system effectiveness modeling, 2:6715 (SAND-76- 
0428) 
SAFEGUARDS/INSPECTION 
Technical objectives of inspection, 2:6712 (BNWL-SA-5731) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA TYPHIMURIUM/BIOLOGICAL RADIATION 
EFFECTS 
Ultraviolet light protection, enhancement of ultraviolet light 
mutagenesis, and mutator effect of plasmid R46 in Salmonella 
typhimurium (X radiation), 2:8071 
SALMONELLA TY PHIMURIUM/MUTAGENESIS 
Ultraviolet light protection, enhancement of ultraviolet light 
mutagenesis, and mutator effect of plasmid R46 in Salmonella 
typhimurium (X radiation), 2:8071 
SALTS/HEAT STORAGE 
Reversible energy storage using ammoniated salts, 2:6754 
(CONF-760423-) 
SAMARIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
SAMARIUM/ISOTOPE RATIO 
Isotopic analysis of rare earths without preliminary chemical 
separation. Application to Oklo ores and irradiated fuels, 
2:7689 


SAMARIUM IONS/ENERGY TRANSFER 
Energy transfer between Bi**yieldsEu**, Bi**yieldsSm** and 
UO,?*yieldsEu** in oxide glasses, 2:8296 
SANDIA LABORATORIES/DARRIEUS ROTORS 
System design, 17-meter research turbine, 2:6892 (SAND-76- 
5586) 
Vertical-Axis Wind Turbine program, 2:6890 (SAND-76-5586) 
SANDIA LABORATORIES/VERTICAL AXIS TURBINES 
Sandia vertical-axis wind turbine program. Technical quarterly 
report, January-March 1976, 2:6886 (SAND-76-0338) 


' SANDIA LABORATORIES/WASTE MANAGEMENT 


Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

SASKATCHEWAN/URANIUM ORES 

Amok aiming for production at Cluff Lake in late 1977 (Of 

uranium concentrates in northern Saskatchewan), 2:6624 
SATURABLE CORE MAGNETOMETERS 

See FLUXGATE MAGNETOMETERS 
SAVANNAH RIVER PLANT/AERIAL MONITORING 

Aerial radiological survey of the Savannah River Plant (Aiken, 
South Carolina). Date of survey: 2-25 June 1974, 2:7995 
(EGG-1183-1665) 

SAVANNAH RIVER PLANT/AIR CLEANING SYSTEMS 

Confinement of airborne radioactivity. Progress report: January- 
December 1975, 2:7289 (DP-1430) 
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SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

MANAGEMENT 

Aerial radiological survey of the Savannah River Plant (Aiken, 
South Carolina). Date of survey: 2-25 June 1974, 2:7995 
(EGG-1183-1665) 

Waste management operations, Savannah River Plant, Aiken, 
South Carolina. Draft environmental statement (Radioactive 
and nonradioactive gas, liquid, solid, and thermal discharges 
from past, current, and projected operations), 2:6678 (ERDA- 
1537(Draft)) 

Waste management. Savannah River Laboratory quarterly 
report, January-March 1974, 2:6683 (DPST-74-125-1) 

Waste management. Savannah River Laboratory quarterly 
report, July-September 1974, 2:6684 (DPST-74-125-3) 

Waste management. Savannah River Laboratory quarterly 
report, October-December 1974, 2:6685 (DPST-74-125-4) 

Waste management. Savannah River Laboratory quarterly 
report, January-March 1975, 2:6686 (DPST-75-125-1) 

Waste management. Savannah River Laboratory quarterly 
report, April-June 1975, 2:6687 (DPST-75-125-2) 

Waste management. Savannah River Laboratory quarterly 
report, July-September 1975, 2:6688 (DPST-75-125-3) 

Waste management. Savannah River Laboratory quarterly 
report, October-December 1975, 2:6689 (DPST-75-125-4) 

SAVANNAH RIVER PLANT/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

SCANDIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
SCANDIUM 49/ENERGY LEVELS 
Gamma decay of analog states in “Sc: Jsup(a)=5/2~ and 9/2*, 
2:8527 
SCATTERING 
See also MULTIPLE SCATTERING 
SMALL ANGLE SCATTERING 
SCATTERING/FOKKER-PLANCK EQUATION 

Linearized Fokker-Planck operator for the study of the collisions 
between various species of particles (Second term, first-order 
limit), 2:8447 (EUR-CEA-FC-789) 

SCATTERING AMPLITUDES/REGGE CUTS 

Regge cuts: A general approach, 2:8449 

SCINTIGRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS/DESIGN 
A two-parameter spectrometer for unidirectional neutrons from 
about 5 to 200 MeV, 2:7917 
SCINTISCANNING/REVIEWS 
Immunologic approach to tumor imaging, 2:8052 
SCREWS 
See FASTENERS 
SCRUBBERS/DESIGN 
Apparatus for washing stack gases (Patent), 2:6932 
SCRUBBERS/ENGINEERING 

Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases. Interim report, April-June 1976, 2:6451 
(BNWL-20402) 

SCRUBBERS/LIQUID WASTES 
Lake marls, chalks, and other carbonate rocks with high 
dissolution rates in SO, scrubbing liquors, 2:7701 
SCYLLA DEVICES/PLASMA CONFINEMENT 
Plasma end-loss studies on Scylla I-C, 2:8721 (LA-6412-MS) 
SCYLLAC DEVICES/EQUILIBRIUM PLASMA 

Analytic and numerical studies of Scyllac equilibrium, 2:8769 
(LA-UR-76-1882) 

SEALED SOURCES/LICENSING 

Guide for the preparation of applications for use of sealed 
sources and devices for the performance of industrial 
radiography, 2:6726 (REG/G-10.6(9-76)) 

SEALED SOURCES/REGULATORY GUIDES 

Guide for the preparation of applications for use of sealed 
sources and devices for the performance of industrial 
radiography, 2:6726 (REG/G-10.6(9-76)) 

SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/DECONTAMINATION 

Method for preventing tritium contamination of the secondary 

reing of steam in a molten salt nuclear reactor (Patent), 
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SECONDARY COOLANT CIRCUITS/DEPRESSURIZATION 
TRAP2: FORTRAN program for digital simulation of the 
transient behavior of the once-through steam generator and 
associated reactor coolant system, 2:7280 (BAW-10128) 
SECONDARY EMISSION/TEMPERATURE DEPENDENCE 
The temperature and oxygen pressure influence on the iron 
secondary ion emission, 2:8246 
SECURITY/CAMERAS 
Gamma sensing actuator for the secure surveillance camera 
system (model C), 2:6714 (SAND-76-0420) 
SEDIMENTS/RADIATION MONITORING 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Plutonium and cesium radionuclides in the Hudson River 
Estuary. Annual technical progress report, | December 1975- 
30 November 1976, 2:8009 (COO-2529-2) 
SEEDS/BIOLOGICAL RADIATION EFFECTS 
Studies on the effects of cosmic HZE-particles on different 
biological systems in the Biostack experiments I and II flown 
on board of Apollo 16 and 17, 2:8069 
SEISMIC EFFECTS/THREE-DIMENSIONAL CALCULATIONS 
MODSAP: a modified version of the structural analysis program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures, 2:7194 (GA-A-14006) 
SEISMIC SURVEYS/EQUIPMENT 
Geothermal exploration method utilizing electrical resistivity and 
seismic velocity (Patent), 2:6828 
SEISMIC SURVEYS/MEASURING METHODS 
Seismological investigation of crack formation in hydraulic rock 
fracturing experiments and in natural geothermal 
environments. Progress report, September |, 1975-August 31, 
1976, 2:6824 (COO-2534-2) 
SELENIUM 77 TARGET/ARGON 40 REACTIONS 
First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2(Vol.2)) 
SELENIUM COMPOUNDS/LATTICE PARAMETERS 
Incommensurate lattice-instability in KzSeO,, 2:8652 (BNL- 
21471) 
SELENIUM COMPOUNDS/NEUTRON DIFFRACTION 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 
21471) 
SELENIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Incommensurate lattice-instability in K,SeO,, 2:8652 (BNL- 
21471) 
SELF-POWERED NEUTRON DETECTORS 
Self powered neutron detectors, 2:7232 (CEA-CONF-3327) 
SEMICONDUCTOR DETECTORS/REVIEWS 
Spectrometry with solid-state detectors, 2:7914 
SEMICONDUCTOR DIODES/PERFORMANCE TESTING 
Feasibility study of diode preconditioning. Final report, 2:7861 
(BDX-613-1465(Rev.)) 
SEMICONDUCTOR LASERS/REVIEWS 
Spin-flip lasers: experimental, 2:7846 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/ELECTRONIC STRUCTURE 
Band structure of A/sup II/B/sup IV/C,/sup V/ semiconductors, 
2:7648 (UCRL-Trans-11147) 
SEROTONIN/METABOLISM 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 
SEW AGE 
See LIQUID WASTES 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Thermoradiation treatment of sewage sludge using reactor waste 
fission products, 2:6727 (SAND-74-0001 ) 
SEWAGE SLUDGE/WASTE DISPOSAL 
Phase 2 report of technical investigation of alternatives for New 
York-New Jersey metropolitan area sewage sludge disposal 
management program, 2:7881 (NP-21116) 
SEYFERT GALAXIES/EMISSION SPECTRA 
Variability of the emission-line spectrum, and physical 
conditions in the gaseous envelope of the nucleus of the 
Seyfert galaxy NGC 1275, 2:8170 
SEYFERT GALAXIES/VARIATIONS 
Variability of the emission-line spectrum, and physical 
conditions in the gaseous envelope of the nucleus of the 
Seyfert galaxy NGC 1275, 2:8170 
SGHWR REACTOR/REACTOR OPERATION 
Eight years’ operation of the SGHWR prototype, 2:7040 
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SHALE OIL/PRODUCTION 

Kinetics of decomposition of Colorado oil shale. I. Oil 
generation (Use of isothermal and nonisothermal methods), 
2:6619 (UCRLr52089) 

SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS/S MATRIX 
Tables of the effective shell-model interaction through second 
order for the sd shell (Valence model and unoccupied space), 
2:8576 (IS-3941) 
SHELLS (CONTAINMENT) 

See C ONTAINMENT SHELLS 
SHIELD TEST REACTOR 

See STIR REACTOR 
SHIELDING/COMPUTER CODES 

SPAR: a semi-analytic point-kernel computer program for 
shielding (Uniform sources-slabs, disks, lines, cylinders, 
truncated cones, toroids, spheres, in FORTRAN IV for CDC- 
6600), 2:8651 (WAPD-TM-1196) 

SHIELDING/DESIGN 

Method and apparatus for defining radiation-opaque pathways 
within shielding materials (Patent; for passage of electric 
‘conductor and conduits through shielding), 2:7938 

SHIELDS 
See also THERMAL SHIELDS 
SHIELDS/DESIGN 

Comparison of rod versus slab-type core neutron shields for 
LMFBR applications. Supplement 1, 2:7063 (GEAP-13822- 
5(Suppl.1)) 

SHIELDS/PERFORMANCE TESTING 

Comparison of rod versus slab-type core neutron shields for 
LMEFBR applications. Supplement 1, 2:7063 (GEAP-13822- 
5(Suppl.1)) 

SHIPPINGPORT REACTOR/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
*1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 

. 1259(73)(Vol.2)) 

SHOCK HEATING/EXPLOSIONS 

Similarity transformation for explosions in two-component 

plasmas with thermal energy and heat-flux relaxation, 2:8743 
SHOCK WAVES 

Structure of a laminar ion-acoustic shock wave in collisionless 

plasma, 2:8815 
SHOCK WAVES/HYDRODYNAMICS 

Method of independent timesteps in the numerical solution of 

initial value problems, 2:8333 (UCRL-52108) 
SHOWER COUNTERS 

(Detects high energy gamma radiation or high energy particles on 

basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/DESIGN 

‘Preliminary design calculations for an ionization spectrometer 

for use in colliding beam experiments, 2:7923 
SHOWER COUNTERS/PERFORMANCE 

Calculated performance of a segmented pyramid-shaped 

calorimeter of iron and plastic, 2:7924 
SHOWER COUNTERS/SENSITIVITY 

Preliminary design calculations for an ionization spectrometer 

for use in colliding beam experiments, 2:7923 
SHRUBS/BIOLOGICAL ADAPTATION 

Comparative photosynthetic production of Mojave Desert shrubs 
(Ambrosia dymosa, Lycium andersonii, L. pallidum, Larrea 
tridentata, Krameria parvifolia), 2:8047 

SHRUBS/INJURIES 

Ground motion effects of underground nuclear testing on 
perennial vegetation at Nevada Test Site ( Artemisia), 2:8073 
(EGG-1183-2317) 

SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIGMA MODEL/BOUND STATE 
Semiclassical analysis of bound states in the two-dimensional o 
model, 2:8443 
SIGMA MODEL/MASS SPECTRA 
Massive gauge fields in the SU(4) o model, 2:8445 
SIGMA MODEL/PHASE TRANSFORMATIONS 
Phase transition in an O(N) gauge model in two dimensions, 
2:8436 
SIGMA MODEL/SU-4 GROUPS 
Massive gauge fields in the SU(4) o model, 2:8445 
SIGMA-1385 RESONANCES/PARTICLE PRODUCTION 

Charm and particle production in neutrino interactions 

(Production rates), 2:8363 (BNL-21678) 
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SIGNALS/ELECTRIC FILTERS 
Adaptive digital filter, 2:7876 (SAND-76-0360) 
SILANES/RADIATION CHEMISTRY 
Radiation chemistry and mass spectrometry of volatile silanes 
and germanes. Progress report, June 1, 1975-August 31, 1976 
(Gamma rays), 2:7728 (COO-3416-29) 
SILICA/PHYSICAL RADIATION EFFECTS 
Thermoluminescence of ion-implanted SiO,, 2:7632 (SAND-76- 
5345) 
SILICA/PRECIPITATION 
Precipitation and scaling in dynamic geothermal systems, 2:6869 
(ORNL/TM-5649) 
SILICA/SOLUBILITY 
Reservoir fluid sampling and analysis for a geopressured 
geothermal well, 2:6835 (CONF-760222-P3) 
SILICA/THERMOLUMINESCENCE 
Thermoluminescence of ion-implanted SiO,, 2:7632 (SAND-76- 
5345) 
SILICIDES/RUTHERFORD SCATTERING 
The sputtering of PtSi and NiSi, 2:8258 
SILICON/CHARGED-PARTICLE TRANSPORT 
Nuclear and electron stopping powers of low energy ions with 
Z<=10 in silicon, 2:8640 
SILICON/CHEMICAL PREPARATION 
Novel duplex vapor-electrochemical method for silicon solar 
cells. Quarterly progress report No. 1, 2:6759 
(ERDA/JPL/95 447 1-76/1) 
SILICON/CRYSTAL GROWTH 
Low-cost silicon solar array project. First annual report, January 
1975-March 1976, 2:6757 (ERDA/JPL/1012-76/5) 
SILICON/ELECTRON CAPTURE 
Radiative electron capture by highly stripped ions in single 
crystal channels, 2:8199 
SILICON/ELECTRON CHANNELING 
Transmission and small-angle-scattering of 15 MeV electrons in 
silicon single crystals, 2:8266 
SILICON/ENERGY LOSSES 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
SILICON/EXCITATION 
An ion-implantation method to measure the fraction of beam 
carrying inner-shell vacancies when penetrating solids, 2:8265 
SILICON/IMPURITIES 
Determination of a definition of solar grade silicon. Third 
quarterly report, | April-30 June 1976, 2:6758 
(ERDA/JPL/954338-76/2) 
SILICON/ION CHANNELING 
Damage production and arsenic displacement in silicon by 
proton and helium irradiation, 2:8244 
Radiative electron capture by highly stripped ions in single 
crystal channels, 2:8199 
Temperature dependence of planar channeling in transmission 
experiments, 2:8213 
SILICON/ION COLLISIONS 
An ion-implantation method to measure the fraction of beam 
carrying inner-shell vacancies when penetrating solids, 2:8265 
SILICON/ION IMPLANTATION 
The influence of sputtering, range shortening and stress-induced 
outdiffusion on the retention of xenon implanted in silicon, 
:8208 


SILICON/ION-ATOM COLLISIONS 
Characteristic K X-ray production in heavy ion-atom collisions 
in solids (2-4 MeV), 2:8194 
SILICON/PHYSICAL RADIATION EFFECTS 
Comparison of measured and calculated damage distributions for 
light keV ion bombardment of solid surfaces, 2:7674 
Damage production and arsenic displacement in silicon by 
proton and helium irradiation, 2:8244 
Divacancy formation by polyatomic ion implantation, 2:7671 
(SAND-76-5310) 
EPR of the lattice damage from energetic Si in silicon at 4°K 
(14.2-MeV neutrons at 4°K), 2:7670 (SAND-76-5307) 
Low energy ion induced damage in silicon at 50 K, 2:7675 
Radial distribution of ion-induced defects determined by 
channeling measurements, 2:7673 
Role of interstitial atoms in formation of radiation defects in 
silicon, 2:7613 
Study of lithium-boron pairs in neutron irradiated silicon, 2:7672 
SILICON/PROTON CHANNELING 
Feeding-in and blocking processes of MeV protous transmitted 
through silicon single crystals (0.5 to 2.5 MeV), 2:8218 
SILICON 28/ENERGY LEVELS 
Excitation energies of levels in *"Al and *Si, 2:8506 
SILICON 28 BEAMS/CHANNELING 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
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SILICON 28 BEAMS/ENERGY LOSSES 
Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 
SILICON 28 TARGET/OXYGEN 16 REACTIONS’. 
Decomposition of the smooth cutoff model angular distribution, 
2:8504 
Elastic scattering of '*O on *Si, Si, and *Si at 60 MeV 
(Differential cross sections), 2:8513 (ANL/PHY-76-2( Vol.2)) 
Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2(Vol.1)) 
SILICON 28 TARGET/PROTON REACTIONS 
Excitation energies of levels in 7"Al and **Si, 2:8506 
SILICON 29 TARGET/OXYGEN 16 REACTIONS 
Elastic scattering of '*O on *Si, **Si, and Si at 60 MeV 
(Differential cross sections), 2:8513 (ANL/PHY-76-2( Vol.2)) 
SILICON 30 TARGET/OXYGEN 16 REACTIONS 
Elastic scattering of '*O on *Si, Si, and *°Si at 60 MeV 
(Differential cross sections), 2:8513 (ANL/PHY-76-2(Vol.2)) 
Small angle structure in inelastic '*O scattering (Differential 
cross sections, J, 7, DWBA), 2:8512 (ANL/PHY-76-2(Vol.2)) 
SILICON ALLOYS/ELECTRON BEAM WELDING 
Electron beam welding of tube-tube plate joints with a sectional 
chamber system, 2:7479 
SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 
Simulation of in-reactor swelling in U-3.5 wt% Si-1.5 wt% Al by 
ion bombardment, 2:7607 
SILICON CARBIDES/PHYSICAL PROPERTIES 
Development and study of high temperature materials for 
various components of MHD installations, 2:7419 (ERDA-tr- 
185) : 
SILICON HYDRIDES 
See SILANES 
SILICON IONS/ION-ATOM COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
SILICON IONS/ION-MOLECULE COLLISIONS 
Electron transfer processes in ion collisions with atomic 
hydrogen. Final report for period February 1, 1975-June 30, 
1976, 2:8303 (COO-2562-2) 
SILICON OXIDES/CATALYTIC EFFECTS 
Process for gasification of heavy hydrocarbons (Patent; contact 
steam decomposition reaction; 700 to 1000°C), 2:6592 
SILICON SOLAR CELLS/COST 
Low-cost silicon solar array project. First annual report, January 
1975-March 1976, 2:6757 (ERDA/JPL/101?-76/5) 
SILICON SOLAR CELLS/EFFICIENCY 
Determination of a definition of solar grade silicon. Third 
quarterly report, 1 April-30 June 1976, 2:6758 
CERDA/JPL/954338- 76/2) 
SILICONES/PHYSICAL PROPERTIES 
Silicone elastomer evaluation for cable jacket application. Final 
report, 2:7641 (BDX-613-1507(Rev.)) 
SILVER/CHARGED-PARTICLE TRANSPORT 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
SILVER/ELECTRON CAPTURE 
Radiative electron capture by highly stripped ions in single 
crystal channels, 2:8199 
SILVER/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
SILVER/ION CHANNELING 
Radiative electron capture by highly stripped ions in single 
crystal channels, 2:8199 
SILVER/ION COLLISIONS 
Experimental neutral charge fractions in proton beams emerging 
from solids (4-16 MeV), 2:8214 
Multiple scattering of low energy rare gas ions: a comparison of 
experiment and computer simulation, 2:8233 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
SILVER/SPUTTERING 
Energy distributions of neutral atoms and molecules sputtered 
from polycrystalline silver (1 keV Ar*), 2:8204 
Experiments on transmission sputtering with 100-300 keV noble 
gas ions on metal films, 2:8251 
SILVER 107 TARGET/NEON 20 REACTIONS 
Diffusion processes in the relaxed cross sections for the reaction 
107 1094 9+29Ne, 2:8553 
First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2( Vol.2)) 


SODIUM/FIRES 


SILVER 109 TARGET/HEAVY ION REACTIONS 
Evaporation residue cross sections from “Kr bombardment of 
Cu, Zr, and '®Ag (Differential cross sections, statistical 
mode!, compound nucleus decay), 2:8541 (ANL/PHY-76- 


2(Vol.2)) 
SILVER 109 TARGET/NEON 20 REACTIONS 
Diffusion processes in . relaxed cross sections for the reaction 
107 100 Ag+ Ne, 2:8553 
SILVER ALLOYS/AUGER ELECTRON SPECTROSCOPY 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
SILVER ALLOYS/SPUTTERING 
Sputtering of the alloy systems Ag-Au, Au-Cu and Ag-Cu 
studied by Auger electron spectroscopy, 2:8221 
SILVER-CADMIUM BATTERIES/CATHODES 
Analysis of porous electrodes with sparingly soluble reactants. 
Ill. Short time transients, 2:7401 
SILVER-CADMIUM BATTERIES/ELECTRODES 
Method of producing electrodes (Patent), 2:7397 
SILVER-ZINC BATTERIES/BATTERY SEPARATORS 
Rechargeable battery which combats shape change of the zinc 
anode (By proper fabrication of separator; patent), 2:7388 
SILVER-ZINC BATTERIES/CATHODES 
Analysis of porous electrodes with sparingly soluble reactants. 
Ill. Short time transients, 2:7401 
SILVER-ZINC BATTERIES/DESIGN 
Rechargeable battery which combats shape change of the zinc 
anode (By proper fabrication of separator; patent), 2:7388 
SILVER-ZINC BATTERIES/ELECTRODES 
Method of producing electrodes (Patent), 2:7397 
SITE SELECTION/PLANNING 
The selection and securing of the site (German Federal 
Republic), 2:7250 
SITE SELECTION/PUBLIC RELATIONS 
Judicial problems of the nuclear licensing procedure. The 
selection and securing of the site (German Federal Republic), 


2:7249 
SKELETON/DELAYED RADIATION EFFECTS 
Late effects of inhaled plutonium in dogs, 2:8111 
SKIN/BIOLOGICAL RADIATION EFFECTS 
RBE for fast neutrons: the link between animal experiments and 
clinical practice, 2:8091 
Tumor induction and hair follicle damage for different electron 
penetrations in rat skin, 2:8105 
SKIN/RADIATION DOSES 
Probabilistic approach to external cloud dose calculations using 
onsite meteorological data, 2:8075 (BNWL-SA-5816) 
SLUDGES 
See SLURRIES 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/FLUIDIZED-BED COMBUSTION 
Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-31-4) 
SMALL ANGLE SCATTERING/DISTRIBUTION FUNCTIONS 
Small-angle multiple particle scattering in the inverse-square 
interaction potential approximation, 2:8639 
SMOG/PHOTOCHEMISTRY 
Gas-to-particle conversion in the atmospheric environment by 
radiation-induced and photochemical reactions, 2:7978 
SNAP 19 BATTERY/DESIGN 
SNAP 19 Viking Lander system program. Final report, July 1, 
1970-June 30, 1976, 2:6736 (TES-3069-54) 
SNG PROCESSES/ECONOMICS 
Production of synthetic natural gas (SNG) from pit coal by a 
combined auto-allothermic steam gasification, 2:7182 
SNR-1 REACTOR 
Nuclear power plant Kalkar (SNR-300), 2:7089 
SNR-1 REACTOR/CONSTRUCTION 
Nuclear power station Kalkar. A prototype, 2:7094 
SNR-1 REACTOR/REACTOR VESSELS 
Pressure test at the reactor tank for the nuclear power plant 
Kalkar, 2:7082 
SODIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
SODIUM/AEROSOL MONITORING : 
Density and shape factor of sodium aerosol. Progress report, 
April 1, 1976-June 30, 1976, 2:7287 (COO-2803-3) 
SODIUM/COLLISIONS 
Surface resonance ionization; total ionization cross-sections of 
alkali atoms impinging on a tungsten (110) surface, 2:8237 
SODIUM /FIRES 
- Aerosol formation and filter behavior during sodium fires, 
2:7337 (EURFNR-1338) 
Density and shape factor of sodium aerosol. Progress report, 
April 1, 1976-June 30, 1976, 2:7287 (COO-2803-3) 





SODIUM/FIRES 


Safety tests carried out at Cadarache. Sodium fires, 2:7358 
SODIUM/LEAK DETECTORS 
Small sodium-to-gas leak behavior in relation to LMFBR leak 
detection system design, 2:7055 (CONF-760503-17) 
SODIUM/MELTING POINTS 
Melting temperature of lead and sodium at high pressures, 
2:7584 
SODIUM/REMOVAL 
Sodium technology technical progress report, October-December 
1975 (LMFBR), 2:7068 (HEDL-TME-75-144) 
SODIUM/TEMPERATURE MONITORING 
Fast response temperature sensor for use in liquid sodium 
(LMFBR), 2:7109 
SODIUM 22/EXCRETION 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
SODIUM 22/TISSUE DISTRIBUTION 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
SODIUM 24/EXCRETION 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. ings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
SODIUM 24/TISSUE DISTRIBUTION 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
SODIUM CHLORIDES/ION CHANNELING 
Channeling studies of radiation damage in sodium chloride 
crystals, 2:8253 
SODIUM CHLORIDES/ION COLLISIONS 
Measurements of impact-parameter dependent cross sections of 
continuum X-rays, 2:8267 
SODIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Channeling studies of radiation damage in sodium chloride 
crystals, 2:8253 
SODIUM COMPOUNDS/CHEMICAL RADIATION EFFECTS 
Resonance Raman scattering from metastable O, molecules in y- 
irradiated NaClQ,: Excitation profile, polarization 
measurements, and decay kinetics, 2:7733 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
KNK-2 REACTOR 
LMFBR TYPE REACTORS 
PFR REACTOR 
PHENIX REACTOR 
SODIUM COOLED REACTORS/SUPERHEA TERS 
Improvements in or relating to superheating apparatus (Patent), 
2:7103 
SODIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of compounds of Na,O with the 
oxides of chromium, nickel, and iron, 2:7652 (1S-T-735) 
SODIUM SILICATES/IONIC CONDUCTIVITY 
Effect of water on ionic conductivity and diffusion in 
Na,0.3Si0,SODIUM URANATES/ENTHALPY 


Enthalpy increments for a- and B-Na,UO, and Cs,UO, by drop 
calorimetry. The enthalpy of the a to £ transition in Na,UO,, 
2:7745 

SODIUM URANATES/FORMATION HEAT 

Thermochemistry of uranium compounds. VII. Solution 
calorimetry of a- and B-Na,UO,, standard enthalpy of 
formation of B-Na,UO,, and the enthalpy of the a to 8 
transition at 298.15 K, 2:7744 

SODIUM URANATES/TRANSITION HEAT 

Thermochemistry of uranium compounds. VII. Solution 
calorimetry of a- and B-Na,UO,, standard enthalpy of 
formation of B-Na,UO,, and the enthalpy of the a to 8B 
transition at 298.15 K, 2:7744 

SODIUM-SULFUR BATTERIES/BATTERY CHARGING 

Process for recharging secondary batteries (Vapor transport of S 

during recharging improved by maintaining temperature 
ient in cathodic reaction zone; patent), 2:7394 
SODIUM-SULFUR BATTERIES/CATHODES 

Sodium sulphur cells (Carbon tube with solid metal core and 

liquid metal interface; patent), 2:7402 
SODIUM-SULFUR BATTERIES/DESIGN 
Sodium-sulphur battery cells (Patent), 2:7392 
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SOILS/CHEMICAL COMPOSITION 

Review of trace element studies related to coal combustion in 
the Four Corners area of New Mexico (40 references), 2:6550 
(LA-6401-MS) 

SOILS/IRRIGATION 

Agronomic practices of the Nevada Test Site experimental dairy 

farm during 1971, 1972, and 1973, 2:8057 (EMSL-LV-539-5) 
SOILS/RADIONUCLIDE MIGRATION 

Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 

SOILS/SEISMIC EFFECTS 

Evaluation of soil liquefaction potential for level ground during 

earthquakes. A summary report, 2:7302 (NUREG-0026) 
SOLAR AIR CONDITIONERS/COST 

Applications of solar energy: solar powered industrial building, 
2:6776 (CONF-760423-) 

SOLAR AIR CONDITIONERS/DESIGN 

Applications of solar energy: solar powered industrial building, 
2:6776 (CONF-760423-) 

Dynamic simulation of a solar powered absorption cycle, 2:6780 
(CONF-760423-) 

SOLAR .AIR CONDITIONERS/FEASIBILITY STUDIES 

Superdome solar system supply, 2:6781 (CONF-760423-) 

SOLAR AIR CONDITIONERS/PERFORMANCE 

Design, construction, and testing of a residential solar heating 
and cooling system, 2:6783 (COO-2577-10) 

Optimization studies of solar absorption air conditioning systems. 
Final progress report, 2:6784 (NSF/RANN/SE/GI- 
39117/PR/76/2) 

Weather representation using stochastic methods, 2:6777 
(CONF-760423-) 

SOLAR AIR CONDITIONERS/SIMULATION 

Dynamic simulation of a solar powered absorption cycle, 2:6780 
(CONF-760423-) 

SOLAR AIR CONDITIONERS/SOLAR COLLECTORS 

Workshops on solar collectors for heating and cooting of 
buildings. Final report, 2:6797 (NSF/RA/AER-74-24639/F) 

SOLAR AIR CONDITIONERS/THERMODYNAMICS 

Optimization studies of solar absorption air conditioning systems. 
Final progress report, 2:6784 (NSF/RANN/SE/GI- 
39117/PR/76/2) 

SOLAR AIR CONDITIONING/HUMIDITY CONTROL 

Integration of passive solar systems and solar activated 
dehumidification systems in the Houston area, 2:6773 (CONF- 
760423-) 

SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 

CCMS solar energy pilot study, 2:6785 

SOLAR AIR CONDITIONING/SIMULATION 

Weather representation using stochastic methods, 2:6777 
(CONF-760423-) 

SOLAR ASSISTED HEAT PUMPS/COMPARATIVE 

EVALUATIONS 

Comparative evaluation of solar heating alternatives, 2:6779 
(CONF-760423-) 

SOLAR CELL ARRAYS/COST 

Low-cost silicon solar array project. First annual report, January 

1975-March 1976, 2:6757 (ERDA/JPL/1012-76/5) 
SOLAR CELL ARRAYS/DESIGN 
Solar cell arrangement for a spin stabilized vehicle (Patent), 
2:6760 
SOLAR CELL ARRAYS/ELECTRIC CONTACTS 
Diffusion welded solar cell array (Patent), 2:6762 
SOLAR CELL ARRAYS/FABRICATION 

Diffusion welded solar cell array (Patent), 2:6762 

Low-cost silicon solar array project. First annual report, January 
1975-March 1976, 2:6757 (ERDA/JPL/1012-76/S) 

SOLAR CELL ARRAYS/RESEARCH PROGRAMS 
Low-cost silicon solar array project. First annual report, January 
1975-March 1976, 2:6757 (ERDA/JPL/1012-76/5) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/ANTIREFLECTION COATINGS 
Solar cell with niobium pentoxide anti-reflective coating (- 
Patent), 2:6764 
SOLAR CELLS/DESIGN 
Solar cell with grooved surface (Patent), 2:6761 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/EFFICIENCY 

Optical and thermal characteristics of a solar collector with a 
stationary spherical reflector and a tracking absorber, 2:6799 
(SAND-76-8663) 
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SOLAR COLLECTORS/MATERIALS TESTING 
Exposure testing and evaluation of solar utilization materials. 
Semiannual report, May 1, 1975-October 31, 1975, 2:6796 
(COO-0578/34-2) 
SOLAR COLLECTORS/MEETINGS 
Workshops on solar collectors for heating and cooling of 
buildings. Final report, 2:6797 (NSF/RA/AER-74-24639/F ) 
SOLAR COLLECTORS/OPTICAL PROPERTIES 
Optical and thermal characteristics of a solar collector with a 
stationary spherical reflector and a tracking absorber, 2:6799 
(SAND-76-8663) 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR CYCLE/DISTRIBUTION 
Latitudinal zonality, movement of material, and the activity 
cycle on the sun, 2:8156 
SOLAR CYCLE/LATITUDE EFFECT 
Latitudinal zonality, movement of material, and the activity 
cycle on the sun, 2:8156 
SOLAR CYCLE/MAGNETOHYDRODYNAMICS 
A magnetohydrodynamic dynamo model of the solar cycle, 
2:8157 
SOLAR ELECTRONS/COHERENT SCATTERING 
Quasilinear relaxation of electron streams in the solar-wind 
plasma, 2:8148 
SOLAR ENERGY/AVAILABILITY 
Basic relationships to determine wind power and solar radiation 
available from the atmosphere, 2:6750 (CONF-760423-) 
SOLAR ENERGY CONVERSION/RANKINE CYCLE POWER 
SYSTEMS 
Rankine cycle energy conversion system design considerations 
for low and intermediate temperature sensible heat sources, 
2:7433 (SAND-76-0363) 
SOLAR FLARES/CURRENTS 
Current-sheet parameters and a thermal trigger for solar flares, 
2:8151 
SOLAR FLARES/ELECTROGASDYNAMICS 
Hydrogen emission in gasdynamic models of solar flares, 2:8 153 
SOLAR FLARES/HYDROGEN 
Hydrogen emission in gasdynamic models of solar flares, 2:8 153 
SOLAR FLARES/X RADIATION 
Model concepts of the source of x-ray radiation of flares, 2:8154 
SOLAR FLUX/SCATTERING 
Contribution of the solar aureole to the measurements of 
pyrheliometers, 2:6751 
SOLAR HEAT ENGINES/DESIGN 
Power-generation system comprising an engine actuated by the 
expansion of a liquefiable gaseous fluid (Patent), 2:6791 
SOLAR HEAT ENGINES/FEASIBILITY STUDIES 
Central receiver systems for irrigation pumping and cattle 
feedmill applications, 2:6789 (CONF-760423-) 
SOLAR HEATING SYSTEMS/COMPARATIVE EVALUATIONS 
Comparative evaluation of solar heating alternatives, 2:6779 
(CONF-760423-) 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Computer directed solar heating system with an advanced 
evacuated collector, 2:}6772 (CONF-760423-) 
SOLAR HEATING SYSTEMS/COST 
Applications of solar energy: solar powered industrial building, 
2:6776 (CONF-760423-) 
SOLAR HEATING SYSTEMS/DESIGN 
Applications of solar energy: solar powered industrial building, 
2:6776 (CONF-760423-) 
Climate based solar house design: hot and humid Charleston, 
S.C., 2:6775 (CONF-760423-) 
Solutions to problems of a ‘’retrofit’’ solar system, 2:6774 
(CONF-760423-) 
System for recovering solar energy and its direct utilization, 
2:6805 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Climate based solar house design: hot and humid Charleston, 
S.C., 2:6775 (CONF-760423-) 
Computer directed solar heating system with an advanced 
evacuated collector, 2:6772 (CONF-760423-) 
Design, construction, and testing of a residential solar heating 
and cooling system, 2:6783 (COO-2577-10) 
Engineering prediction of solar system long term average 
performance, 2:6778 (CONF-760423-) 
SOLAR HEATING SYSTEMS/RETROFITTING 
Solutions to problems of a '‘retrofit’’ solar system, 2:6774 
(CONF-760423-) 
SOLAR HEATING SYSTEMS/SOLAR COLLECTORS 
Workshops on solar collectors for heating and cooling of 
buildings. Final report, 2:6797 (NSF/RA/AER-74-24639/F ) 
SOLAR NEBULA/CHEMICAL COMPOSITION 
Chemistry of solar material, 2:8161 


SOLAR X-RAY BURSTS/ANGULAR DISTRIBUTION 


SOLAR NEUTRINOS/NEUTRINO DETECTION 
Solar neutrinos: a scientific puzzle, 2:8150 
SOLAR PONDS/COST 
Industrial process heat from shallow solar ponds, 2:6795 
(CONF-760423-) 
SOLAR PONDS/EFFICIENCY 
Industrial process heat from shallow solar ponds, 2:6795 
(CONF-760423-) 
SOLAR POWER PLANTS 
See also SOLAR SEA POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/DESIGN 
Solar power plant (AUG-PzTent), 2:6766 
SOLAR RADIO BURSTS/PLASMA INSTABILITY 
Fast-drifting solar radio bursts with short decay times, 2:8155 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Gas dissociation thermal power system (Patent), 2:6793 
Mirrors having stretched reflective sheet materials and method 
and apparatus for their production (Patent), 2:6802 
SOLAR REFLECTORS/EFFICIENCY 
Optical and thermal characteristics of a solar collector with a 
stationary spherical reflector and a tracking absorber, 2:6799 
(SAND-76-8663) 
SOLAR REFLECTORS/OPTICAL PROPERTIES 
Optical and thermal characteristics of a solar collector with a 
stationary spherical reflector and a tracking absorber, 2:6799 
(SAND-76-8663) 
SOLAR SEA POWER PLANTS/FEASIBILITY STUDIES 
Preliminary research on ocean energy industrial complexes: 
phase I, 2:6771 (ORO-4915-3) 
SOLAR SEA POWER PLANTS/INDUSTRIAL PLANTS 
Preliminary research on ocean energy industrial complexes: 
phase I, 2:6771 (ORO-4915-3) 
SOLAR SEA POWER PLANTS/MOORINGS 
Deep water pipe, pump, and mooring study: Ocean Thermal 
Energy Conversion program. Final report, 2:6770 (COO-2642- 
3) 
SOLAR SEA POWER PLANTS/PIPES 
Deep water pipe, pump, and mooring study: Ocean Thermal 
Energy Conversion program. Final report, 2:6770 (COO-2642- 


3) 
SOLAR SEA POWER PLANTS/PUMPS 
Deep water pipe, pump, and mooring study: Ocean Thermal 
Energy Conversion program. Final report, 2:6770 (COO-2642- 
3 


) 
SOLAR SPACE HEATING/HEAT STORAGE 
Technical and economic feasibility of thermal storage in a solar 
heating system, 2:6755 (CONF-760423-) 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
CCMS solar energy pilot study, 2:6785 
SOLAR SYSTEM/INTERSTELLAR GRAINS 
Dust in the solar system, 2:8167 
SOLAR THERMAL POWER PLANTS/DESIGN 
Gas dissociation thermal power system (Patent), 2:6793 
SOLAR THERMAL POWER PLANTS/ECONOMICS 
Utilization of solar energy for livestock feedmill operations, 
2:6790 (CONF-760423-) 
SOLAR THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Central receiver systems for irrigation pumping and cattle 
feedmill applications, 2:6789 (CONF-760423-) 
Terrestrial solar thermal electric power system: development of 
a model plant, 2:6765 (CONF-760423-) 
Utilization of solar energy for livestock feedmill operations, 
2:6790 (CONF-760423-) 
SOLAR THERMAL POWER PLANTS/HELIOSTATS 
Central receiver systems for irrigation pumping and cattle 
feedmill applications, 2:6789 (CONF-760423-) 
SOLAR WATER HEATERS/DESIGN 
Combination solar heat collector and awning (Patent), 2:6788 
Solutions to problems of a ‘‘retrofit’’ solar system, 2:6774 
(CONF-760423-) 
SOLAR WATER HEATERS/ECONOMICS 
Retrofit solar water-heating system for urban buildings, 2:6786 
(CONF-760423-) 
SOLAR WATER HEATERS/PROCESS HEAT 
Technical and economic feasibility of solar augmented process 
steam generation. Final report, 2:6787 (COO-2732-1) 
SOLAR WATER HEATERS/RETROFITTING 
Retrofit solar water-heating system for urban buildings, 2:6786 
(CONF-760423-) 
SOLAR WATER PUMPS/DESIGN 
Solar-powered pump (Patent), 2:6792 
SOLAR WATER PUMPS/FEASIBILITY STUDIES 
Central receiver systems for irrigation pumping and cattle 
feedmill applications, 2:6789 (CONF-760423-) 





SOLAR X-RAY BURSTS/ANGULAR DISTRIBUTION 


SOLAR X-RAY BURSTS/ANGULAR DISTRIBUTION 
Directivity of solar-flare x rays, 2:8149 
SOL-GEL PROCESS 
Improvements in or relating to ceramic materials (Patent), 
2:6653 


Nuclear fuel particles provided with a coating and containing Ba 
or Sr for cancelling CO pressure, and a method for 
manufacturing same (Patent), 2:6652 

SOLID FUELS 

Reactor and a method for producing a new nuclear fuel (Patent; 
production of **U in PWR type reactors and BWR type 
reactors), 2:6974 

SOLID SOLUTIONS 

Theoretical aspects of the interaction between grain-boundaries 

and impurities, 2:7496 
SOLID STATE LASERS/LASER CAVITIES 

Spin Flip Raman Laser studies. Technical progress report 

January |, 1976-December 31, 1976, 2:7835 (COO-2848- 1) 
SOLID STATE LASERS/OPERATION 

Spin Flip Raman Laser studies. Technical progress report, 

January 1, 1976-December 31, 1976, 2:7835 (COO-2848-1) 
SOLID STATE LASERS/PERFORMANCE 
Design techniques and measured performance for a uniformly- 
pumped 4-cm diameter rod amplifier, 2:8866 (UCRL-78579) 
SOLID STATE LASERS/RESEARCH PROGRAMS 
New laser research and development, 2:7838 (LA-6245-PR) 
SOLID STATE LASERS/TUNING 
Tunable infrared lasers and their applications to molecular 
resonance processes, 2:7845 
SOLID STATE PHYSICS 
Ukrainian Physics Journal, 2:7527 (AEC-tr-7297/6) 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 

1975 annual summary report (Abstracts of papers published 

during previous calendar year), 2:8353 (IS-3900) 
SOLID STATE PHYSICS/REVIEWS 
Solid state physics. Volume 31. Advances in research and 
applications, 2:8663 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
SOLID WASTES/RECYCLING 
Dry reclamation of wire scrap (Patent), 2:7883 
Regeneration of CaSO, in FBC, 2:7443 
SOLIDS/ELECTRON COLLISIONS 

On the emission of secondary electrons from solid deuterium, 

2:8271 
SOLIDS/ION CHANNELING 

Some new effects seen in the passage of swift ion clusters 

through solids, 2:8225 
SOLIDS/ION COLLISIONS 

On the emission of secondary electrons from solid deuterium, 

2:8271 
SOLIDS/STOPPING POWER 

Non-linear dependence on density of elastic stopping power, 

2:8648 
SOLITONS 

Structure of a laminar ion-acoustic shock wave in collisionless 

plasma, 2:8815 
SOLITONS/CLASSICAL MECHANICS 

Classical particle-like behavior of Sine-Gordon solitons in 

scattering potentials and applied fields, 2:8657 (COO-3161- 


39) 
SOLITONS/SCATTERING 
Classical particle-like behavior of Sine-Gordon solitons in 
os potentials and applied fields, 2:8657 (COO-3161- 


39) 
SOLITONS/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional solitons of extraordinary and plasma waves, 
2:8812 
SOLITONS/WAVE PROPAGATION 
Propagation of ion acoustic solitons in plasma density gradients, 
2:8823 
SOLVATED ELECTRONS/CHEMICAL REACTION KINETICS 
Oxidizing radical formed by reaction of e/sub aq/~ and SF,', 
2:7729 
SOLVENT-REFINED COAL/CHEMICAL PROPERTIES 
Chemical nature of the benzene insoluble components of solvent 
refined coals (12 refs.), 2:6523 
SOLVENT-REFINED COAL/FILTRATION 
Coal technology program progress report for July 1976, 2:6442 
(ORNL/TM-S5611) 
SOLVENT-REFINED COAL/FLUIDIZED-BED COMBUSTION 
Coal power and combustion. Quarterly report, October- 
December 1975, 2:6570 (ERDA-76-31-4) 
SOLVENT-REFINED COAL/HYDROGENATION 
Project lignite. Quarterly technical progress report No. 8 
January, February, and March 1976, 2:6491 (FE- 1224- 58) 
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SOLVENT-REFINED COAL/STRUCTURAL CHEMICAL 

ANALYSIS 

Solvent refined lignite and solvent refined coal structural 
ooiee- Computerized methodology development (7 refs.), 

SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS/CHEMICAL PROPERTIES 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, May-July 1976, 2:6496 
(FE-2367-1) 

SOL VENTS/HYDROGENATION 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly reports 
dg. period January 22-October 24, 1975, 2:6493 (FE- 
1754-1) 

Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
October 25, 1975-January 30, 1976, 2:6494 (FE-1754-2) 

SOLVENTS/PHYSICAL PROPERTIES 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Quarterly technical progress report, May-July 1976, 2:6496 
(FE-2367-1) 

SOMATIC MUTATIONS/RADIOINDUCTION 

Effectiveness of fission neutrons versus gamma radiation for 

inducing somatic mutations in presoaked seeds of maize, 


2:8074 
SONIC LOGGING/EQUIPMENT 
Highly-directional acoustic source for use in borehole surveys 
(Patent), 2:7939 
SOVIET UNION 
See USSR 
SOY BEANS/METABOLISM 
RNA metabolism in the regulation of protein synthesis in plants. 
— report summary, July 1975-July 1976, 2:8030 (SRO- 
643-13) 
SP LOGGING/DATA PROCESSING 
Method for machine-processing well-logging data (Patent), 
2:7937 
SPACE FLIGHT/BIOLOGICAL EFFECTS 
Studies on the effects of cosmic HZE-particles on different 
biological systems in the Biostack experiments I and II flown 
on board of Apollo 16 and 17, 2:8069 
SPACE FLIGHT/CRYOGENICS 
Superfluid porous plug as a liquid-vapor separator in low gravity 
space flights, 2:7813 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/COMPARATIVE EVALUATIONS 
Comparison of nuclear space power systems with turboelectric 
and with thermionic converters, 2:7276 
SPACE POWER REACTORS/OPTIMIZATION 
Design optimization of nuclear power plants combined with 
MHD generators for Brayton and Rankine cycle processes, 
2:7115 
SPACE REFLECTION 
See P INVARIANCE 
SPACECRAFT POWER SUPPLIES/COMPARATIVE 
EVALUATIONS 
Comparison of nuclear space power systems with turboelectric 
and with thermionic converters, 2:7276 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Solar cell arrangement for a spin stabilized vehicle (Patent), 


2:6760 
SPARK IGNITION ENGINES/DESIGN 
Piston engine employing oxygen (Patent), 2:7453 
SPARK IGNITION ENGINES/TEST FACILITIES 
Engine data measurement system, 2:7445 (SAND-76-8245) 
SPECTRALLY SELECTIVE SURFACES 
Effects of selective coatings on flat plate solar collector 
rformance, 2:6794 (CONF-760423-) 
SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/PROPORTIONAL COUNTERS 
Proportional-counter spectrometry, 2:7915 
SPECTROMETERS/PULSE PILEUP 
Prediction of the pulse-height spectral distortion caused by the 
peak pile-up effect, 2:7920 
SPENT FUEL CASKS/DESIGN 
Spent fuel shipping cask (Patent), 2:7834 
SPENT FUEL CASKS/FISSION PRODUCT RELEASE 
Fission product transport analysis: task 2. Quarterly progress 
report, April-June 1976, 2:7281 (BMI-NUREG-1955) 
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SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Spherical graphite fuel element for high-temperature reactors 
and method of reprocessing after irradiation (Patent), 2:6666 
SPENT FUEL ELEMENTS/INSPECTION 
a and inspection of nuclear fuel elements (Patent), 
2:7224 


SPENT FUEL ELEMENTS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Isotopic analysis of rare earths without preliminary chemical 
separation. Application to Oklo ores and irradiated fuels, 
2:7689 
SPENT FUEL ELEMENTS/REMOTE HANDLING 
EQUIPMENT 
Handling and inspection of nuclear fuel elements (Patent), 
2:7224 
SPENT FUELS/REPROCESSING 
Last phase in the nuclear fuel cycle, 2:6680 
Reprocessing: the public debate (On processing fuels from 
foreign countries), 2:6671 
SPENT SHALES/COMBUSTION 
Method and apparatus for pyrolyzing oil shale (Patent, use of 
heat produced by spent shale combustion), 2:6616 
SPHERATOR/PLASMA DENSITY 
Observation of magnetic islands in the FM-1 spherator, 2:8740 
SPLEEN COLONY FORMATION/BIOLOGICAL RADIATION 
EFFECTS 
rbe of different energy neutrons as measured by the 
haematopoietic spleen-colony technique, 2:8104 
SPOIL BANKS/REVEGETATION 
Deep coal mining: waste disposal technology (Book), 2:6552 
SPONTANEOUS POTENTIAL LOGGING 
See SP LOGGING 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING/ANGULAR DISTRIBUTION 
Angular dependence of the emission of secondary ions along 
close-packed directions, 2:8281 
Angular distribution measurements of sputtered atoms with 
characteristic X-ray emission (130,300 and 1000 keV Ar*), 
2:8264 
SPUTTERING/ENERGY DEPENDENCE 
Experiments on transmission sputtering with 100-300 keV noble 
gas ions on metal films, 2:8251 
SPUTTERING/RECOILS 
The effect of surface recoils on the energy distribution of 
sputtered gold, 2:8262 
SPUTTERING/SECONDARY EMISSION 
Energy distributions of neutral atoms and molecules sputtered 
from polycrystalline silver (1 keV Ar*), 2:8204 
Line shape measurements of atoms sputtered from 
polycrystalline Cu, Zn and Al by 300 keV Ar* bombardment, 
2:8234 


The effect of surface recoils on the energy distribution of 
sputtered gold, 2:8262 
SPUTTERING/TEMPERATURE DEPENDENCE 
Sputtering of potassium chloride by H, He and Ar ions (70 to 
300 keV), 2:8207 
SPUTTERING/VISIBLE RADIATION 
Line shape measurements of atoms sputtered from 
polycrystalline Cu, Zn and Al by 300 keV Ar* bombardment, 
2:8234 


SPUTTERING/X-RAY SPECTRA 
Angular distribution measurements of sputtered atoms with 
characteristic X-ray emission (130,300 and 1000 keV Ar*), 
2:8264 


SQUID DEVICES 
Resistive SQUIDS in the absence of modulation current, 2:7810 
SQUID DEVICES/CRITICAL CURRENT 
Critical current and SQUID operation of granular films, 2:7784 
SQUID DEVICES/DESIGN 
An improved dc SQUID, 2:7780 
Thin-film dc Squid gradiometer, 2:7766 (LBL-5462) 
SQUID DEVICES/FABRICATION 
Thin film SQUIDs using superconducting tunnel junctions, 
2:7787 
SQUID DEVICES/MAGNETIC PROPERTIES 
Structures of the SQUID magnetization curve due to the current 
phase relation of the weak link, 2:7788 
SQUID DEVICES/MAGNETOMETERS 
Generating ultra-low magnetic field regions with 
superconducting shields and their use with a sensitive 
magnetic charge detector, 2:7775 
SQUID system for detecting evoked magnetic fields of the 
human brain, 2:7773 
UHF SQUID gradiometer for biomagnetic measurements, 2:7768 
SQUID DEVICES/NOISE 
Computer model for noise in the dc Squid, 2:7765 (LBL-5461) 


STAINLESS STEELS/MECHANICAL PROPERTIES 


SQUID DEVICES/RF SYSTEMS 
Minimum supercurrent for rf SQUID operation, 2:7789 
SQUID DEVICES/VIBRATING SAMPLE MAGNETOMETERS 
Vibrating sample superconducting magnetometer, 2:7776 
SRC PROCESS/CHEMICAL REACTION KINETICS 
High pressure liquid chromatographic studies of coal 
liquefaction kinetics (10 refs.), 2:6513 
SRC PROCESS/CHEMICAL REACTORS 
Short contact time coal liquefaction. I. Techniques and product 
distributions (2 refs.), 2:6512 
SRC PROCESS/ORGANIC SOLVENTS 
Role of solvent in the solvent refined coal process (9 refs.), 


2:6525 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
ST TOKAMAK/INSTABILITY GROWTH RATES 
Interpretation of precursors of internal disruptions, 2:8803 
STAINLESS STEEL-302/PHYSICAL RADIATION EFFECTS 
Updated measure of radiation damage exposure, 2:7597 
(WAPD-TM-1240) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Sodium Technology Program: component materials 
compatibility. Quarterly progress report for period ending 
October 31, 1975, 2:7073 (WARD-NA-3045-31) 
STAINLESS STEEL-304/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Fuels, materials, and control rod development programs. Semi- 
annual technical progress report, July-December 1975 
(LMFBR; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 
The effect of fast neutron irradiation upon the fatigue-crack 
propagation behaviour of two austenitic stainless steels, 


STAINLESS STEEL-316/DEFORMATION 

Plastic equation of state in type 316 austenitic stainless steel, 
2:7516 (COO-2172-8(Rev.)) 

Relationship between anelastic and non-linear visco-plastic 
behavior of 316 stainless steel at low homologous 
temperature, 2:7517 (COO-2172-12) 

STAINLESS STEEL-316/GRAIN BOUNDARIES 
Segregation of boron to grain boundaries in boron and a 

stainless steel (900 to 1000°C), 2:7505 

STAINLESS STEEL-316/MECHANICAL PROPERTIES 

Sodium Technology Program: component materials 
compatibility. Quarterly progress report for period ending 
October 31, 1975, 2:7073 (WARD-NA-3045-31) 

STAINLESS STEEL-316/OXIDATION 

Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 

STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Experimental evidence for stress enhanced swelling, 2:7602 
Fuels, materials, and control rod development programs. Semi- 

annual technical progress report, July-December 1975 
(LMFBR; irradiation damage; helium generation;control 
absorber heating), 2:7048 (AI-ERDA-13167) 

Reference fuel studies. Second semi-annual report, August 1975- 
January 1976, 2:7064 (GEAP-14032-4) 

The effect of fast neutron irradiation upon the fatigue-crack 
ge behaviour of two austenitic stainless steels, 

:7603 


STAINLESS STEEL-422/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7013 
(GA-A-14035) 
STAINLESS STEELS 
See also STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-3 16 
STAINLESS STEELS/ARC WELDING 
Mechanized welding of austenitic precision stainless steel tubes, 
2:7480 
STAINLESS STEELS/CORROSION 
Mechanical properties of austenitic steels after corrosion by 
uranium dioxide and fission product elements, 2:7595 
STAINLESS STEELS/ELECTRON BEAM WELDING 
Applying electron beam welding in nuclear engineering, 2:7483 
STAINLESS STEELS/ION COLLISIONS 
Formation of excited H by impact of 5-30-keV H, *, H; *, and 
H; * ions on metal surfaces, 2:8283 
ee of protons from metal surfaces (5-50 keV), 
STAINLESS STEELS/MACHINING 
Burrs produced by end milling, 2:7467 (BDX-613-1503) 








STAINLESS STEELS/MECHANICAL PROPERTIES 


STAINLESS STEELS/MECHANICAL PROPERTIES 

Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
transportation systems, 2:6672 (BMI-1954) 

STAINLESS STEELS/SELF-DIFFUSION 

Grain boundaries in metals. The intergranular self-diffusion in 
austenitic stainless steel bicrystals disoriented around the 
<100> axis, 2:7583 

STANFORD 1.2-GEV LINAC/WASTE MANAGEMENT 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 1 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

STAR MODELS/ELECTROMAGNETIC RADIATION 

Polarized radiation from stars with a nonuniform surface- 
brightness distribution, 2:8139 

STAR MODELS/STAR ACCRETION 

Polarized radiation from stars with a nonuniform surface- 

brightness distribution, 2:8 139 
STATISTICS/RESEARCH PROGRAMS 

Mathematics and Statistics Research Department progress report 
for period ending June 30, 1976 (Computer Sciences Division, 
ORNL), 2:8880 (ORNL/CSD-13) 

STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Steam generating plants (Patent), 2:7105 
STEAM GENERATORS/CORROSION 

Experimental investigation of the wastage of steam generator 
materials by sodium-water reactions. Volume 1, 2:7067 
(GEAP-14094) 

STEAM GENERATORS/COST 

Cost optimization of vertical natural circulation steam 

generators, 2:7007 
STEAM GENERATORS/DEPRESSURIZATION 

TRAP2: FORTRAN program for digital simulation of the 
transient behavior of the once-through steam generator and 
associated reactor coolant system, 2:7280 (BAW-10128) 

STEAM GENERATORS/DESIGN 

Multiple boiler steam generation system (Patent), 2:6925 

Questions raised in developing fast reactor steam generator 
designs (LMFBR), 2:7114 

Steam generation with coal (Patent), 2:6923 

STEAM GENERATORS/EROSION 

Experimental investigation of the wastage of steam generator 
materials by sodium-water reactions. Volume 1, 2:7067 
(GEAP-14094) 

STEAM GENERATORS/FAILURES 

Collapse of heat exchanger tubes with ovality and simulated 

defects, 2:7006 
STEAM GENERATORS/LEAKS 

Implications of small water leak reactions on sodium heated 

steam generator design, 2:7113 
STEAM GENERATORS/OPERATION 

Selection of values of design peak heat flux to reduce the risk of 
waterside corrosion in fast reactor steam generator (LMFBR), 
2:7111 

STEAM GENERATORS/RELIABILITY 

Some factors affecting fast reactor steam generator integrity 

considered from a utility viewpoint (LMFBR), 2:7110 
STEAM GENERATORS/STRESS ANALYSIS 

Three-dimensional finite element analysis of a steam generator 
channel-head-complex. Comparison of theory and experiment, 
2:6983 

STEAM GENERATORS/SUPPORTS 

Nuclear reactor, 2:699 
STEAM SUPERHEATERS 

See SUPERHEATERS 

STEAM TURBINES 

Future development of large steam turbines, 2:7202 
STEAM TURBINES/CONTROL SYSTEMS 

Guidelines for testing the automatic control of steam turbines, 


2:7238 
STEAM TURBINES/FABRICATION 
Mechanical problems in turbomachines, steam and gas turbines. 
Large steam turbine manufacturing requirements to fulfill 
customer needs for electric power, 2:7201 
STEEL-DIN-1-4948/ULTRASONIC TESTING 
First experience with ultrasonsic tests on austenitic welded 
seams, 2:7476 
STEELS 
See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
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CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/CRACKS 
Reheat cracking in low alloy steels, 2:7521 
STEELS/MACHINING 
Burrs produced by end milling, 2:7467 (BDX-613-1503) 
STEELS/MECHANICAL PROPERTIES 
Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
transportation systems, 2:6672 (BMI-1954) 
STEELS/PHYSICAL RADIATION EFFECTS 
Effect of neutron irradiation on weldable heat treating steels for 
nuclear reactor pressure vessels, 2:7206 
STEELS/PLATING 
Application and processing of explosive welded sheets with 
plated coats of highly corrosion resistant materials (Steel 
sheets), 2:7477 
STEELS/PRECIPITATION HARDENING 
Kinetics and morphology of borocarbide M23(B,C ). intergranular 
precipitation in steels, 2:7498 
STEELS/WELDING 
Narrow gap welding - a new method for building vessels 
(Reactor pressure vessels), 2:7475 
STELLAR ATMOSPHERES/CRYSTAL GROWTH 
Dust in stellar atmospheres, 2:8 132 
STELLAR ATMOSPHERES/THERMOCHEMICAL PROCESSES 
Dust in stellar atmospheres, 2:8132 
STELLARATORS 
See also SPHERATOR 
STELLARATORS/REVIEWS 
Studies on the physics of high-temperature plasma and 
controlled thermonuclear synthesis in the USSR. A short 
review of the program's development, May 1975-May 1976, 
2:8843 (ERDA-tr-189) 
STEROIDS/BIOSYNTHESIS 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 
STIR REACTOR/DECONTAMINATION 
STIR facility decontamination and disposition. Final report, 
2:7258 (AI-ERDA- 13168) 
STIR REACTOR/REACTOR DISMANTLING 
STIR facility decontamination and disposition. Final report, 
2:7258 (AI-ERDA- 13168) 
STOPPING POWER/CORRECTIONS 
The Barkas effect - or Z,°, Z,*-corrections to stopping of swift 
charged particles, 2:8642 
STOPPING POWER/CROSS SECTIONS 
Stopping powers from the inverted doppler shift attenuation 
method: Z-oscillations; Bragg’s rule or chemical effects; solid 
and liquid state effects, 2:8646 
STOPPING POWER/MATHEMATICAL MODELS 
Sensitivity of the electronic ye power to the shell structure 
of the target material, 2:8 
STOPPING POWER/VELOCITY 
The velocity dependence of the stopping power of channeled 
iodine ions from 0.6 to 60 MeV, 2:8644 
STORAGE RINGS 
See also CERN ISR 
ISABELLE STORAGE RINGS 
POPAE 
STORAGE RINGS/BEAM STACKING 
Effect of random errors in superconducting magnets during 
beam stacking, 2:7895 (BNL-50507) 
STORAGE RINGS/DESIGN 
Synchrotron radiation research facility conceptual design report, 
2:7892 (BNL-21589) 
STORAGE RINGS/PLANNING 
Synchrotron radiation research facility conceptual design report, 
2:7892 (BNL-21589) 
STORAGE RINGS/SYNCHROTRON RADIATION 
Synchrotron radiation, 2:7885 
STORAGE RINGS/VACUUM SYSTEMS 
Joint between aluminium alloys and other metals for the vacuum 
system of high power accelerators, 2:7898 
STORAGE TUBES 
See ELECTRON TUBES 
STORMS 
See also HURRICANES 
STORMS/MONITORING 
Thunderstorms, detector and alarm, 2:6711 
STR REACTOR (SHIELD TEST) 
See STIR REACTOR 
STRAND BREAKS/BIOLOGICAL REPAIR 
Dependence on LET of various types of damage in phage DNA 
in relation to the inactivation efficiency, 2:8068 
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DNA breakage, repair and lethality after ‘1 decay in rect and 
recA strains of Escherichia coli, 2:8112 
STRANGE PARTICLES 
See also HYPERONS 
KAONS 
STRANGE PARTICLES/PARTICLE PRODUCTION 
Charm and particle production in neutrino interactions 
(Production rates), 2:8363 (BNL-21678) 
STRATIFICATION/MATHEMATICAL MODELS 
Survey and evaluation of LMFBR thermal stratification 
problems, applicable analytical models, and devices for 
counteracting thermal stratification, 2:7053 (ANL-CT-76-3) 
STRATOSPHERE/PHOTOCHEMISTRY 
Gas-to-particle conversion in the atmospheric environment by 
radiation-induced and photochemical reactions, 2:7978 
STREAK PHOTOGRAPHY/IMAGE CONVERTERS 
Comparison of image-converter tubes for ultrahigh-speed streak 
cameras, 2:7930 (UCRL-77741) 
STREAMS/RADIONUCLIDE MIGRATION 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRING MODELS/LORENTZ INVARIANCE 
Quantum Poincare covariance of the two-dimensional string, 
2:8389 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/C INVARIANCE 
Is T good in strong interactions, 2:8422 
STRONG INTERACTIONS/T INVARIANCE 
Is T good in strong interactions, 2:8422 
Present status of time-reversal invariance in the nuclear 
interactions, 2:8516 
STRONTIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
STRONTIUM/DEPOSITION 
Distributions and natural levels of related metals in a trop 
pathway, 2:7991 (ICP-1095) 
STRONTIUM/DISTRIBUTION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
STRONTIUM/ECOLOGICAL CONCENTRATION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
STRONTIUM 89/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
STRONTIUM 90/BIOLOGICAL ACCUMULATION 
Effects of limnological variables on bioaccumulation factors, 
2:8014 
STRONTIUM 90/EXCRETION 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 


411) 
STRONTIUM 90/RADIATION MONITORING 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
STRONTIUM 90/RADIOCHEMICAL ANALYSIS 
Promulgation of regulation on radionuclides, 2:8022 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division for April-June 1976 
ee SrF, and CsCl), 2:6732 (BNWL-1845- 


STRONTIUM 90/TISSUE DISTRIBUTION 
Diagnosis and treatment of incorporated radionuclides. 
Proceedings series. Proceedings of an international seminar, 
Vienna, Austria, December 8-12, 1975, 2:8113 (STI/PUB- 
411) 
STRONTIUM OXIDES/F CENTERS 
Electronic structure of the F center in the alkaline earth oxides, 
2:7669 (CONF-76083 1-3) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
DS 


: 





See FASTENERS 
SU-3 GROUPS/MAGNETIC MONOPOLES 
SU(3) magnetic monopoles, 2:8397 
SU-4 GROUPS/MESON .RESONANCES 
SU(4): algebraic approach to new resonances. Technical report 
No. 76-139 (Review), 2:8437 (COO-1545-185) 


SULFUR OXIDES/DECOMPOSITION 


SUBBITUMINOUS COAL/PYROLYSIS 

Kinetic studies of gas evolution during pyrolysis of 
subbituminous coal (18 refs; pyrolysis at 110 to 1000°C), 
2:6519 

SUBCRITICAL ASSEMBLIES/NEUTRON FLUX 
Flux measurements in an exponential pile, 2:7273 

SUBTERRENE PENETRATORS/DESIGN 
Thermal analysis of some subterrene penetrators, 2:7762 

SUBTERRENE PENETRATORS/OPERATION 
Thermal analysis of some subterrene penetrators, 2:7762 

SUBTERRENE PENETRATORS/THERMAL ANALYSIS 
Thermal analysis of some subterrene penetrators, 2:7762 

SULFATES/DIELECTRIC PROPERTIES 
Investigation of the hydrates of amine sulfates by dielectric 

measurements, 2:7704 

SULFIDES/CORROSIVE EFFECTS 
Coal gasification: a materials review, 2:6478 (SAND-76-8238) 

SULFIDES/ION IMPLANTATION 
On the role of recoil implantation in altering the stoichiometry 

of a bombarded solid, 2:8240 

SULFUR/ENVIRONMENTAL TRANSPORT 

Application of the unified transport model to the movement of 
Pb, Cd, Zn, Cu, and S through the Crooked Creek Watershed, 
2:7994 (ORNL/NSF/EATC-28 ) 
SULFUR/RECOVERY 
Evaluating sulfur-producing FGD processes (5 refs.), 2:6546 
Regeneration of CaSO, in FBC, 2:7443 
SULFUR/REMOVAL 
Catalysts for upgrading coal-derived liquids. Quarterly report, 
March 9, 1976-June 8, 1976, 2:6452 (FE-2011-4) 

Catalytic liquefaction of coal (4 refs.), 2:6509 

Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 

Desulfurization of coal by chlorinolysis (10 refs.), 2:6455 

Effect of coal minerals on reaction rates during coal liquefaction 
(12 refs.), 2:6508 

High temperature sulfur removal system development for the 
Westinghouse fluidized bed coal gasification process (21 
refs.), 2:6487 

Kinetics of coal hydrodesulfurization in a batch reactor (18 
refs.), 2:6443 

Process for reducing sulfur in coal char (Patent), 2:6488 

Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases. Interim report, April-June 1976, 2:6451 
(BNWL-20402) 

Reaction of fluorine gas with coal and the aromaticity of coal (5 
refs), 2:6539 

Sulfur removal from high temperature fuel gas generated by 

ification (Patent; 9 claims; | drawing), 2:6460 

SULFUR 32 BEAMS/CHANNELING 

Energy loss and straggling of heavy ions by nuclear interactions 
in silicon (300-3000 keV), 2:8641 

SULFUR 32 BEAMS/ENERGY LOSSES 

Energy loss and straggling of poe hy _ by nuclear interactions 
in silicon (300-3000 keV), 2 

SULFUR DIOXIDE/CHEMISORPTION 

Function of sulfur dioxide in the kinetic mechanism of oxidation 
of carbon, 2:6532 

SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 

Application of the unified transport model to the movement of 
Pb, Cd, Zn, Cu, and S through the Crooked Creek Watershed, 
2:7994 (ORNL/NSF/EATC-28 ) 

SULFUR DIOXIDE/REMOVAL 

Development program on pressurized fluidized-bed combustion. 
— report, July 1975-June 1976, 2:6569 (ANL/ES-CEN- 
16) 

SULFUR FLUORIDES/CHEMICAL RADIATION EFFECTS 
— of N; and N,-SF, following proton excitation, 
Kinetic studies of Ar-N,-SF, mixtures following proton 

excitation, 2:7735 
SULFUR FLUORIDES/CHEMICAL REACTION KINETICS 
a radical formed by reaction of e/sub aq/~ and SF,', 
:7729 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 

SULFUR IONS/COLLISIONS 

Measurements of impact-parameter dependent cross sections of 
continuum X-rays, 2:8267 

SULFUR IONS/ION SPECTROSCOPY 

Lifetime measurements of prong multiplet transitions in highly 
stripped projectile ions, 2:8312 

SULFUR IONS/ION-ATOM COLLISIONS 

ppp es ae x-rays from heavy ion collisions in gaseous 
and solid targets (50 MeV), 2:8315 

SULFUR NITRIDES/SUPERCONDUCTIVITY 

Superconducting materials, 2:7534 





SULFUR OXIDES/DECOMPOSITION 


SULFUR OXIDES/DECOMPOSITION 
Gas dissociation thermal power system (Patent), 2:6793 
SULFUR OXIDES/EMISSION 
Fuel-specific environmental emission coefficients for industrial 
processes, 2:7985 (BNL-50511) 
SULFUR OXIDES/REMOVAL 
Removal of sulfur oxides and particulate matter from waste gas 
streams (Patent), 2:6930 
SUM RULES/BARYON-BARYON INTERACTIONS 
Impact parameter study of elastic hadron-proton scattering at 50 
and 175 GeV/c. Interim report No. 137 (Differential cross 
— optical model, partial waves), 2:8421 (COO-3130TB- 


SUM RULES/MESON-BARYON INTERACTIONS 
Impact parameter study of elastic hadron-proton scattering at 50 
and 175 GeV/c. Interim report No. 137 (Differential cross 
sections, optical model, partial waves), 2:8421 (COO-3130TB- 


221) 
SUN/MAGNETIC FIELD CONFIGURATIONS 
Thermodynamics of a magnetic rope, 2:8152 
SUN SHADES/DESIGN 
Combination solar heat collector and awning (Patent), 2:6788 
SUPER PHENIX REACTOR 
Fast neutron breeder power plants in France, 2:7083 
SUPERCONDUCTING CABLES/AC LOSSES 
Studies of helical conductor models for superconducting ac 
power transmission, 2:6941 (BNL-21784) 
SUPERCONDUCTING CABLES/COOLING 
Optical methods of investigating static characteristics of 
turbulent flows, 2:6945 (ERDA-76-91) 
SUPERCONDUCTING CABLES/DESIGN 
Construction and technological peculiarities of developing a 
commercial superconducting jong 2:6946 (ERDA-76-91) 
SUPERCONDUCTING CABLES/ECONOMICS 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part 1, 2:6943 (ERDA-76-91) 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part 2, 2:6944 (ERDA-76-91) 
Technical and economic feasibility of superconducting power 
transmission: a case study, 2:6949 (ERDA-76-91) 
SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 
Corona discharge and electrical breakdown in helium at non- 
uniform field at temperatures 4.2°K to 10°K and at pressures | 
to 10 atm., 2:6947 (ERDA-76-91) 
Parameter-variation-caused economic effect for ac 
superconducting cables. Part 2, 2:6944 (ERDA-76-91) 
SUPERCONDUCTING CABLES/ENERGY LOSSES 
Energy losses in mixed matrix superconducting wires under fast 
pulsed conditions, 2:8854 (LA-UR-76-1810) 
SUPERCONDUCTING CABLES/FABRICATION 
BNL materials research for an ac superconducting power 
transmission cable, 2:6948 (ERDA-76-91) 
Construction and technological peculiarities of developing a 
commercial superconducting cable, 2:6946 (ERDA-76-91) 
SUPERCONDUCTING CABLES/FEASIBILITY STUDIES 
Technical and economic feasibility of superconducting power 
transmission: a case study, 2:6949 (ERDA-76-91) 
SUPERCONDUCTING CABLES/LOSSES 
Development of low-loss Nb;Sn for ac power transmission: a 
review, 2:7523 (BNL-21743) 
SUPERCONDUCTING CABLES/MATERIALS 
BNL materials research for an ac superconducting power 
transmission cable, 2:6948 (ERDA-76-91 ) 
SUPERCONDUCTING CABLES/MEETINGS 
Proceedings of the second US-USSR symposium on 
superconducting power transmission, Washington, DC, April 
9, 1974, 2:6942 (ERDA-76-91) 
SUPERCONDUCTING CABLES/PERFORMANCE TESTING 
Brookhaven superconducting cable test facility, 2:6940 (BNL- 
21780) 
Progress in the LASL superconducting power transmission 
project, 2:6939 (ERDA-76-91) 
Studies of helical conductor models for superconducting ac 
power transmission, 2:6941 (BNL-21784) 
SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
Progress in the LASL superconducting power transmission 
project, 2:6939 (ERDA-76-91) 
SUPERCONDUCTING COILS/TESTING 
Tests on large diameter superconducting solenoids designed for 
colliding beam accelerators, 2:7888 (LBL-5364) 
SUPERCONDUCTING COILS/USES 
New method for measuring the amplitude of de Haas-van 
Alphen oscillations, 2:7823 
SUPERCONDUCTING COMPOSITES/FABRICATION 
Composite materials (Patent), 2:7636 
Making a stabilized superconductor, 2:7637 
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SUPERCONDUCTING COMPOSITES/STABILITY 
High specific heat metals for use in superconducting composites 
(Cu-(2.4 to 11 percent) Gd,O;), 2:7638 (LA-UR-76-1790) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING FILMS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/TORQUE 
Magnetic torque on a shielded superconducting gyroscope, 
2:8714 
SUPERCONDUCTING FILMS/FABRICATION 
Making a stabilized superconductor, 2:7637 
SUPERCONDUCTING FILMS/INTERFERENCE 
AC quantum interference in superconducting films with 
periodically modulated thickness, 2:8706 
SUPERCONDUCTING FILMS/MAGNETO-THERMAL 
EFFECTS 
Magnetocaloric effect in an alternating field, 2:8676 
SUPERCONDUCTING FILMS/ORDER PARAMETERS 
Dynamics of the fluctuations of the two component 
superconducting order parameter, 2:7544 
SUPERCONDUCTING FILMS/PROXIMITY EFFECT 
Effect of proximity effect between magnetic and 
superconducting films on fluctuations above T/sub c/, 2:8682 
Superconducting proximity and the Tomasch effect, 2:8693 
SUPERCONDUCTING FILMS/QUASI PARTICLES 
Nonequilibrium occupation of quasiparticle states in a 
superconductor by laser radiation, 2:7631 
SUPERCONDUCTING FILMS/RESONANCE SCATTERING 
Weakening of superconductivity by resonance scattering at 
surfaces, 2:8672 
SUPERCONDUCTING FILMS/TRANSITION TEMPERATURE 
Effect of electron reflection at the interface on the 
os transition temperature of superimposed films, 
786 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
Superconducting microbridges, 2:8669 
SUPERCONDUCTING JUNCTIONS/CRITICAL CURRENT 
Direct measurements of current-phase relations for several types 
of superconducting weak links, 2:7800 
Temperature dependence of the critical current in hysteretic 
Clarke junctions, 2:7821 
SUPERCONDUCTING JUNCTIONS/ELECTRICAL 
PROPERTIES 
rf-induced potential inside a superconducting weak link, 2:7830 
SUPERCONDUCTING JUNCTIONS/MAGNETIC FLUX 
New effects observed in the dynamical behaviour of wide S-N-S 
junctions in series, 2:7785 
SUPERCONDUCTING MAGNETS 
Critical contributions in MHD power generation. Quarterly 
technical progress report, September 1-November 30, 1975, 
2:7418 (FE-2215-2) 
Superconducting magnets in the world of energy, especially in 
fusion power, 2:8852 
SUPERCONDUCTING MAGNETS/COOLING SYSTEMS 
Forced flow cooling of ISABELLE dipole magnets, 2:7893 
(BNL-21706) 
SUPERCONDUCTING MAGNETS/DESIGN 
AGS superconducting bending magnets, 2:7887 (BNL-21705) 
Six-tesla superconducting dipole magnet design and development 
for POPAE, 2:7891 (ANL-HEP-CP-76,47) 
SUPERCONDUCTING MAGNETS/ENERGY STORAGE 
Ultra high-current superconducting cables for a 2.2-Tesla, 300- 
kilojoule energy storage magnet, 2: on — pores 
SUPERCONDUCTING MAGNETS/ERRO! 
Effect of random errors in eee magnets \easten 
beam stacking, 2:7895 (BNL-50507) 
Error field across the aperture of the ISABELLE dipole, 2:7897 
(BNL-50548) 
SUPERCONDUCTING MAGNETS/MAGNETIC PROPERTIES 
Superconductors and their application in fusion reactors, 2:8851 
SUPERCONDUCTING MAGNETS/PERFORMANCE TESTING 
AGS superconducting bending magnets, 2:7887 (BNL-21705) 
ISABELLE Ring Magnets, 2:7894 (BNL-21708) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Magnetoelastic stability and vibrations of superconducting 
magnets. Progress report, September 1, 1975-March 31, 1976, 
2:8848 (COO-2780-1) 
Six-tesla superconducting dipole magnet design and development 
program for POPAE, 2:7891 (ANL- NL-HEP-CP- 76-47) 
SUPERCONDUCTING MAGNETS/SAFETY 
Safety systems and structural aspects of superconducting 
magnets for fusion power reactors, 2:8847 (BNL-21745) 
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SUPERCONDUCTIVITY/MAGNETIC FIELDS 
Superconducting nucleation fields of a normal-superconducting 
double layer of finite thickness, 2:8684 
SUPERCONDUCTIVITY/PAIRING INTERACTIONS 
Superconducting and structural transformations in quasi-one- 
dimensional systems, 2:8689 
SUPERCONDUCTIVITY/PHASE TRANSFORMATIONS 
Superconducting and structural transformations in quasi-one- 
dimensional systems, 2:8689 
SUPERCONDUCTIVITY/PHYSICAL PROPERTIES 
Nonequilibrium phenomena in superconductivity, 2:8674 
SUPERCONDUCTIVITY/TRANSITION TEMPERATURE 
Coexistence of superconductivity and magnetism in two band 
superconductors (Effect of short range spin correlations near 
magnetic phase transition), 2:8681 
SUPERCONDUCTIVITY/USES 
Large scale application of superconductivity, 2:7809 
SUPERCONDUCTORS 
See also TTF-TCNQ 
TYPE-I SUPERCONDUCTORS 
TYPE-I1 SUPERCONDUCTORS 
SUPERCONDUCTORS/COLLECTIVE EXCITATIONS 
Structure factor of collective modes in a dirty superconductor, 
2:8696 
SUPERCONDUCTORS/CRITICAL FIELD 
Higher critical field superconductors, 2:7658 
SUPERCONDUCTORS/CRYSTAL MODELS 
X-Y model description of a granular superconductor, 2:8695 
SUPERCONDUCTORS/ELECTRICAL PROPERTIES 
Electromagnetic properties of superconductors with strong 
coupling, 2:8700 
SUPERCONDUCTORS/ELECTRON SPIN RESONANCE 
Magnetic resonance in the superconducting state; 2:8713 
SUPERCONDUCTORS/ELECTRONIC STRUCTURE 
Relation between the superconducting transition temperature 
T/sub c/ and the electron-per-atom ratio, e/a, in the A-15 
compounds, 2:8671 
SUPERCONDUCTORS/FREE ENERGY 
Origin of half order terms (T-T/sub c)/sup n+1/2/ in the free 
energy of inhomogeneous superconductors (Bogolyubov 
equations), 2:8680 
SUPERCONDUCTORS/KONDO EFFECT 
Effect of Kondo impurities on the transition temperature of 
superconductors, 2:8709 
Effect of Kondo impurities on superconductivity, 2:8710 
SUPERCONDUCTORS/MAGNETIC FIELDS 
I-V characteristics of a superconductive film with a locally 
applied magnetic field, 2:7558 
SUPERCONDUCTORS/MAGNETIC FLUX 
Pinning in superconductors with weak interaction between 
defects and flux lines, 2:8697 
SUPERCONDUCTORS/MAGNETIC SUSCEPTIBILITY 
Dynamical susceptibility of Van Vleck ions in superconductors, 
2:8687 
SUPERCONDUCTORS /NOISE 
Current noise by fluctuations in superconducting microbridges, 
2:7538 
SUPERCONDUCTORS/NUCLEAR MAGNETIC RESONANCE 
Magnetic resonance in the superconducting state, 2:8713 
SUPERCONDUCTORS/ORDER PARAMETERS 
Measurement of the superconducting order-parameter relaxation 
time from harmonic generation, 2:7514 
Order parameter perturbations near the surface of 
superconductors (Ginzburg-Landau theory ), 2:8711 
SUPERCONDUCTORS/PENETRATION DEPTH 
Electromagnetic properties of superconductors with strong 
coupling, 2:8700 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Relation between the superconducting transition temperature 
T/sub c/ and the electron-per-atom ratio, e/a, in the A-15 
compounds, 2:8671 
SUPERHEATERS/DESIGN 
Improvements in or relating to superheating apparatus (Patent), 
2:7103 
SURFACE AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR/RADIOACTIVITY 
Environmental surveillance summary report, January 1971-June 
1973. Part I, 2:8027 (PNE-RB-77) 
SURFACE AIR/SAMPLING 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
SURFACE FINISHING/MACHINING 
Deburring capabilities for miniature precision parts, 2:7750 
(BDX-613-1604) 
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SURFACE MINING/MINING EQUIPMENT 
Surface mining techniques, 2:6563 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/CHEMICAL COMPOSITION 
Review of trace element studies related to coal combustion in 
the Four Corners area of New Mexico (40 references), 2:6550 
(LA-6401-MS) 
SURFACE WATERS/RADIOACTIVITY 
Environmental surveillance summary report, January 1971-June 
1973. Part I, 2:8027 (PNE-RB-77) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/ION CHANNELING 
Surface channeling, 2:8270 
SURFACES/ION COLLISIONS 
Current density effects in secondary ion emission studies, 2:8278 
On the continuous spectrum emitted by particles ejected from 
the surface of solid targets by an ion beam, 2:8242 
Surface channeling, 2:8270 
Surface structure analysis by means of Rutherford scattering: 
methods to study surface relaxation, 2:8274 
Theoretical considerations underlying the measurement of 
surface relaxation by ion scattering, 2:8239 
SURFACES/ION EMISSION 
Current density effects in secondary ion emission studies, 2:8278 
SURFACES/ION SCATTERING ANALYSIS 
Surface relaxation effects in (111) platinum measured by 
backscattering and channeling, 2:8217 
SURFACES/RELAXATION 
Surface relaxation effects in (111) platinum measured by 
backscattering and channeling, 2:8217 
Theoretical considerations underlying the measurement of 
surface relaxation by ion scattering, 2:8239 
SURFACES/SMALL ANGLE SCATTERING 
Small-angle multiple particle scattering in the inverse-square 
interaction potential approximation, 2:8639 
SURFACTANTS/CHEMICAL REACTIONS 
Interactions and reactions in reversed micellar systems (Solvent 
effects on surfactants), 2:7710 
SURVEILLANCE 
See INSPECTION 
SWEDEN/BHWR TYPE REACTORS 
Too late for the heavy water reactor. The situation from 
Sweden's point of view, 2:7042 
SWELLING/PHYSICAL RADIATION EFFECTS 
The effect of a temperature change on void-swelling in electron- 
irradiated stainless steel type 316, 2:7610 
SWIMMING POOLS/HEAT TRANSFER 
Analysis and performance of a solar heated swimming pool, 
2:6782 (CONF-760423-) 
SWIMMING POOLS/HEATING 
Analysis and performance of a solar heated swimming pool, 
2:6782 (CONF-760423-) 
SWITCHES/PERFORMANCE TESTING 
Switching delay of the cermet version of the MC2965, 2:7877 
(SAND-76-0505) 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYMMETRY BREAKING/RESEARCH PROGRAMS 
Theoretical particle physics. Progress report, December |, 1975- 
November 30, 1976 (Summaries of research activities at 
Indiana University), 2:8419 (COO-2009-121) 
SYNCHROTRON RADIATION/ACCELERATOR FACILITIES 
Synchrotron radiation research facility conceptual design report, 
2:7892 (BNL-21589) 
SYNCHROTRON RADIATION/REVIEWS 
Synchrotron radiation, 2:7885 
SYNCHROTRON RADIATION/USES 
Synchrotron radiation, 2:7885 
SYNTHESIS GAS/METHANATION 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: phase 2. Quarterly technical progress report, 
May 23, 1976-July 22, 1976 (9 refs.; Ni; Ni-MoO;; Ni-Pt; Ni- 
Co; Ni-Ru; Ni-Rh), 2:6472 (FE-1790-5) 
SYNTHESIS GAS/SYNTHESIS 
Synthesis gas from gaseous CO,-solid carbonaceous fuel feeds 
(Patent; by continuous partial oxidation process in presence of 
gaseous CO,), 2:6747 
Synthesis gas from solid carbonaceous fuel (Patent; by 
continuous partial oxidation process in presence of liquid 
CO,), 2:6748 
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SYNTHETIC PETROLEUM/GASIFICATION 
Gasification process (Partial combination of tar sand oil in 
hollow reactor), 2:6617 
SYNTHOIL PROCESS/CATALYSTS 
Chemical studies on SYNTHOIL process. Third quarterly report, 
March 1-May 31, 1976, 2:6500 (SAND-76-0335) 
Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 
SYNTHOIL PROCESS/COAL LIQUIDS 
Aging studies of the SYNTHOIL product. Part II. Effects of 
time, temperature, atmosphere (3 references; 11 figures), 
2:6499 (PERC/TPR-76/2) 
Chromatographic and n.m.r. analysis of coal liquefaction 
products, 2:6541 
SYNTHOIL PROCESS/FILTRATION 
Filterability of a coal-derived liquid (4 refs.), 2:6507 
SYNTHOIL PROCESS/FLOWSHEETS 
Chromatographic and spectrometric investigation of a light oil 
produced by the SYNTHOIL process (10 references; 11 
figures), 2:6498 (PERC/RI-76/3) 
SYNTHOIL PROCESS/FUEL OILS 
Chromatographic and spectrometric investigation of a light oil 
produced by the SYNTHOIL process (10 references; 11 
figures), 2:6498 (PERC/RI-76/3) 
Coagulation and filtration of solids from liquefied coal of 
SYNTHOIL process (10 refs.), 2:6511 
SYNTHOIL PROCESS/HEAT TRANSFER 
Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 
SYNTHOIL PROCESS/REACTION HEAT 
Coal liquefaction support studies. Quarterly report, April-June 
1976, 2:6489 (ANL-76-83) 


T INVARIANCE 
Compton effect as a test for time reversal invariance, 2:8622 


T INVARIANCE/REVIEWS 
Present status of time-reversal invariance in the nuclear 
interactions, 2:8516 
T MATRIX 
See S MATRIX 
T4 HORMONE 
See THYROXINE 
TADPOLES 
See AMPHIBIANS 
TANKS/ARC WELDING 
Submerged-arc welding, 2:7473 
TANTALUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
TANTALUM/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
TANTALUM/ION COLLISIONS 
Continuum photon emission by some metals under heavy ion 
bombardment (10 keV Ar* and Ne*), 2:8241 
Total backscattering of protons from metal surfaces (5-50 keV), 
2:8269 
TANTALUM/SPUTTERING 
Angular distribution measurements of sputtered atoms with 
characteristic X-ray emission (130,300 and 1000 keV Ar*), 
2:8264 
TANTALUM 181 TARGET/OXYGEN 16 REACTIONS 
Quasielastic and fission total cross sections for '*O on '*'Ta and 
2°6Pb (80 to 102 MeV, reaction mechanisms), 2:8565 
(ANL/PHY -76-2( Vol.2)) 
TANTALUM 181 TARGET/PHOTONUCLEAR REACTIONS 
Width of giant resonance in the absorption for the cross section 
of y rays by nuclei in the region 150<A<200, 2:8560 
TANTALUM 181 TARGET/XENON 136 REACTIONS 
Deeply inelastic scattering of Xe by Ta and Pb (1120 MeV, 
angular distribution, total cross sections, charge distributions), 
2:8558 (ANL/PHY-76-2( Vol.2)) 
TANTALUM ALLOYS/FLUX DENSITY 
Direct measurement of flux flow velocities in type-II 
superconductors by neutron diffraction, 2:7562 
TANTALUM NITRIDES/CORROSION 
Development and application of a corrosion susceptibility test 
for Ta,N-Cr-Au hybrid circuit metallization, 2:7593 (SAND- 
76-0414) 
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TANTALUM SELENIDES/LATTICE VIBRATIONS 
Raman-active lattice vibrations of the commensurate superlattice 
in 2H-TaSe2, 2:7651 
TAR SANDS 
See OIL SANDS 
TARGETS/CLADDING 
Target material weld closure development, 2:7470 (BNWL-CC- 
496) 
TATB 
(1 ,3,5-Triamino-2 ,4 ,6-trinitrobenzene.) 
TATB/PERFORMANCE TESTING 
TATB performance and sensitivity. Period covered: April-June 
1976, 2:7950 (MHSMP-76-30E ) 
TATB/SENSITIVITY 
TATB performance and sensitivity. Period covered: April-June 
1976, 2:7950 (MHSMP-76-30E ) 
TATB/THERMAL CONDUCTIVITY 
Thermal conductivity of TATB and TATB blends by differential 
scanning calorimetry. Period covered: April-June 1976, 
2:7949 (MHSMP-76-30C) 
TBP 
(Tributyl phosphate.) 
TBP/DECONTAMINATION 
Clean up of the Purex process TBP solvent by macroreticular 
ion exchange resin, 2:6662 
TECHNETIUM 92/ENERGY LEVELS 
The level structure of “Tc (J, lifetimes), 2:8549 
TECHNETIUM 99/TRACER TECHNIQUES 
Effects of hydration and physical therapy on tracheal transport 
velocity (/sup 99m/Tc-labeled microspheres), 2:8051 (UCLA- 
12-1090) 
TECHNOLOGY ASSESSMENT/GOVERNMENT POLICIES 
Energy technology assessment: considerations of geographical 
scale, 2:7411 (BNL-21663) 
TECHNOLOGY TRANSFER 
NASA Tech Briefs, 2:7759 
TELLURIUM/ION COLLISIONS 
Recoil effects on the impact parameter dependence of x-ray 
production in heavy-ion collisions (<100 MeV), 2:8188 
(RLO- 1388-298 ) 
TELLURIUM 123/ENERGY LEVELS 
Levels of '“Te and ™Te and the decay of 13.3-h '*I and 2.7-yr 
5Sb, 2:8547 
TELLURIUM 125/ENERGY LEVELS 
Levels of '*Te and Te and the decay of 13.3-h 'I and 2.7-yr 
'5Sb, 2:8547 
TELLURIUM OXIDES/LUMINESCENCE 
Luminescence in a new garnet phase with hexavalent metal ions, 
2:7662 
TENNESSEE/LAND USE 
Description of the terrestrial ecology of the Oak Ridge 
Environmental Research Park, 2:7997 (ORNL/TM-5073) 
TERBIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
TERBIUM 159 TARGET/PROTON REACTIONS 
Comparison of proton and neutron spectra. The extended Griffin 
model, pairing and isospin, 2:8559 
TERRESTRIAL ECOSYSTEMS/BIOLOGICAL MODELS 
Terrestrial analyses, effects, and materials transport, 2:7992 
(ORNL-5193) 
TERRESTRIAL ECOSYSTEMS/CONTAMINATION 
Environmental and radiological safety studies. Interaction of 
*38PuO, heat sources with terrestrial and aquatic environments. 
Quarterly report, January 1-March 31, 1976, 2:8011 (LA- 
6415-PR) 
TERRESTRIAL ECOSYSTEMS/POLLUTION 
Distributions and natural levels of related metals in a trophic 
pathway, 2:7991 (ICP-1095) 
TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 
Description of the terrestrial ecology of the Oak Ridge 
Environmental Research Park, 2:7997 (ORNL/TM-5073) 
TEST FACILITIES/DESIGN 
Application of Hastelloy X in gas-cooled reactor systems, 2:7518 
(ORNL/TM-5405) 
Fracture mechanics testing capability, 2:7753 (BDX-613- 
1531(Rev.)) 
TESTES/BIOLOGICAL RADIATION EFFECTS 
Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 
TESTES/RADIATION DOSES 
Handbook of selected organ doses for projections common in 
diagnostic radiology, 2:8078 (FDA-76-8031) 
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TESTOSTERONE/METABOLISM 

Effects of x-irradiation on steroid biotransformations by 
testicular tissue. Final report, May 1, 1966-July 31, 1976 
(Rats), 2:8094 (COO-1602-60) 

TEXAS/GEOLOGIC FAULTS 

Proceedings of second geopressured geothermal energy 
conference, Austin, Texas, February 23-25, 1976. Volume II. 
Resource assessment, 2:6808 (CONF-760222-P2) 

TEXAS/GEOPRESSURED SYSTEMS 

Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 
geothermal waters, 2:6851 (CONF-760222-P5) 

Legal issues in the development of geopressured-geothermal 
resources of Texas and Louisiana Gulf Coast, 2:6840 (CONF- 
760222-P5) 

TEXAS/GEOTHERMAL RESOURCES 

Development of geothermal energy in the Gulf Coast: socio- 
economic, demographic, and political considerations, 2:6841 
(CONF-760222-P5) 

Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 
geothermal waters, 2:6851 (CONF-760222-P5) 

Ground water survey of the Texas Gulf Coastal Plain, 2:6810 
(CONF-760222-P4) 

Legal issues in the development of geopressured-geothermal 
resources of Texas and Louisiana Gulf Coast, 2:6840 (CONF- 
760222-P5) 

Proceedings of second geopressured geothermal energy 
conference, Austin, Texas, February 23-25, 1976. Volume II. 
Resource assessment, 2:6808 (CONF-760222-P2) 

Proceedings of second geopressured geothermal energy 
conference, Austin, Texas, February 23-25, 1976. Volume V. 
Legal, institutional, and environmental, 2:6839 (CONF- 
760222-P5) 

Resource assessment (Summary of findings and future 

projections), 2:6833 (CONF-760222-P1) 
TEXAS/WATER RESOURCES 

Ground water survey of the Texas Gulf Coastal Plain, 2:6810 
(CONF-760222-P4) 

TFR TOKAMAK/IMPURITIES 

Space and time resolved study of impurities in TFR plasmas, 
2:8761 (EUR-CEA-FC-796) 

TFR TOKAMAK/INSTABILITY GROWTH RATES 

Interpretation of precursors of internal disruptions, 2:8803 

TFR TOKAMAK/NEUTRAL ATOM BEAM INJECTION 

Development of a prototype neutral injector for T.F.R., 2:8856 
(EUR-CEA-FC-791) 

TFR TOKAMAK/PLASMA DIAGNOSTICS 

X ray spectrographs with high resolution for extended sources, 
2:8746 (EUR-CEA-FC-797 ) 

THALLIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
THALLIUM/ELECTRIC CONDUCTIVITY 

Fluctuations-induced pair-conductivity in thallium films above 

superconducting transition temperature, 2:8708 
THALLIUM ALLOYS/CRITICAL FIELD 

Anisotropy of H/sub c2/ in superconducting PbTI alloys showing 

type-II-type-I transition, 2:7550 
THALLIUM ALLOYS/THERMAL CONDUCTIVITY 

Phonon thermal conductivity of superconducting lead-thallium 

alloys, 2:7548 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Environmental status of the Lake Michigan Region. Volume 17. 
Inland fishes of the Lake Michigan Drainage Basin, 2:8007 
(ANL/ES-40( Vol.17)) 

THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Aquatic studies, 2:8018 (ORNL-5193) 

Summary outline of ERDA geosciences and geoscience-related 
research, 2:7965 (ERDA-76/114) 

THERMAL EFFLUENTS/PLUMES 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8016 (ANL/WR-75-3(Pt.1)) 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8017 (ANL/WR-75-3(Pt.2)) 

THERMAL EFFLUENTS/USES 

Utilization potential of low temperature thermal resources, 
2:6877 (ERDA-76-11) 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Central receiver solar thermal power system, phase 1. Quarterly 
P report for period ending June 30, 1976, 2:6769 
(SAN/1110-76/T2) 

Method of storing and releasing thermal energy (Patent), 2:7384 

Solar pilot plant, phase I. Quarterly report No. 2, January-March 
1976, 2:6768 (SAN/1109-76/2) 


THERMOELECTRIC GENERATORS/RADIOISOTOPE 


Thermal energy storage material (Patent; tetra n-propyl or tetra 

n-butyl ammonium fluoride), 2:7385 
THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 

STUDIES 

Experimental results for a heat pump system with thermal 
storage, 2:7435 (COO-2704-3) 

THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/DIFFUSION 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8016 (ANL/WR-75-3(Pt.1)) 

Water Resources Research Program. Surface thermal plumes: 
evaluation of mathematical models for the near and complete 
field, 2:8017 (ANL/WR-75-3(Pt.2)) 

THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/COOLING SYSTEMS 

Aquatic studies, 2:8018 (ORNL-5193) 

Method and apparatus for condensing by ambient air for a fluid 
in a thermal power production plant (Patent), 2:6917 

THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
R and D status report: energy systems, environment, and 
conservation division, 2:6914 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 
TOWERS 
Air-cooled steam power plant (Patent; in German), 2:6915 
THERMAL POWER PLANTS/RESEARCH PROGRAMS 

R and D status report: energy systems, environment, and 

conservation division, 2:6914 
THERMAL POWER PLANTS/SITE SELECTION 

Using an accurate hydrographic model of Puget Sound as a tool 
to help further public understanding of environmental 
evaluation. Progress report, June 26, 1975-April 30, 1975, 
2:8020 (RLO-2296-1) 

THERMAL POWER PLANTS/STEAM GENERATORS 

Multiple boiler steam generation system (Patent), 2:6925 

THERMAL REACTORS/PLUTONIUM RECYCLE 
Aspects of plutonium recycling in thermal reactors, 2:7180 
THERMAL SHIELDS/PERFORMANCE TESTING 

Evaluating aeroshell materials for the MJS/multi-hundred watt 
heat source (Reentry survival from an aborted launch), 
2:6731 (ANSP-M-14) 

THERMAL SHIELDS/STRESS ANALYSIS 

Stress analysis of disconnected structures in contact through 

finite element gaps (SAASGAPS code), 2:6728 (ANSP-M-13) 
THERMAL SPRINGS 

See also HOT SPRINGS 
THERMAL SPRINGS/DATA COMPILATION 

Distribution and chemical analyses of thermal springs in Alaska 
(Data compilation), 2:6831 (USGS-OFR-73-187) 

THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Distribution and chemical analyses of thermal springs in Alaska 
(Data compilation), 2:6831 (USGS-OFR-73-187) 
THERMAL SPRINGS/GEOCHEMISTRY 
Hot springs, 2:6819 (ERDA-76-11) 
THERMAL SPRINGS/GEOLOGY 
Hot springs, 2:6819 (ERDA-76-11) 
THERMAL SPRINGS/MAPS 

Road log to several thermal springs of western Virginia, 2:6820 
(ERDA-76-11) 

THERMAL WATERS/CHEMICAL COMPOSITION 

Distribution and chemical analyses of thermal springs in Alaska, 
2:6831 (USGS-OFR-73-187) 

Geologic setting and chemical characteristics of hot springs in 
central and western Alaska, 2:6832 (USGS-OFR-73-188) 

THERMAL WATERS/USES 

Utilization potential of low temperature thermal resources, 
2:6877 (ERDA-76-11) 

THERMIONIC CONVERTERS/CATHODES 

Influence of crystallography and purity on brightness of LaB, 
cathodes, 2:7424 

THERMIONIC DIODES 
(A device through which current may pass by virtue of thermionic 
emission of electrons or ions or both.) 
THERMIONIC DIODES/PLASMA SHEATH 
Ion sheath motion in plasma-filled diodes, 2:8790 
THERMOCOUPLES/STANDARDS 

Thermocouple material, copper and constantan, solid conductor 
(bare, fiberglass insulated, and sheathed over fiberglass 
insulation), 2:7120 (RDT-C-7-3T(9-76)) 

THERMOELECTRIC GENERATORS/DESIGN 

Generation of electrical power (Patent; radioisot wered 

thermoelectric generator; a few tenths of volts output), 2:6737 











THERMOELECTRIC GENERATORS/RADIOISOTOPE 


THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 
SOURCES 


238Py fuel form processes. Savannah River Laboratory monthly 
report, 2:6733 (DPST-76-128-6) 

Evaluating aeroshell materials for the MJS/multi-hundred watt 
heat source (Reentry survival from an aborted launch), 
2:6731 (ANSP-M-14) 

Isotopic power materials development. Quarterly progress re 
for period ending June 30, 1976, 2:6735 (ORNL/TM.5569) 

Savannah River Laboratory monthly report: **Pu fuel form 
processes, 2:6734 (DPST-76.128-7) 

Stress analysis of disconnected structures in contact through 
finite element gaps (SAASGAPS code), 2:6728 (ANSP-M-13) 

THERMOELECTRIC GENERATORS/USES 
Thermoelectricity: materials and applications, 2:7431 (CEA-N- 


1856) 
THERMOELECTRIC MATERIALS/REVIEWS 
Thermoelectricity: materials and applications, 2:7431 (CEA-N- 
1856) 
THERMOELECTRIC REFRIGERATORS/DESIGN 
Thermoelectric component, consisting of a number of p- 
conducting and n-conducting semiconductors (Patent), 2:7423 
THERMOMETERS 
Intercomparison of temperature scales using low transition- 
temperature superconductors, 2:7581 
Low temperature Moessbauer thermometry, 2:7931 
THERMOMETERS/DESIGN 
Crystal shape effect on Co gamma-ray anisotropy thermometry, 
2:7777 
THERMOMETERS/NUCLEAR MAGNETIC RESONANCE 
NMR thermometry: experimental checks on metallic samples, 
2:7769 
THERMOMETERS/ULTRALOW TEMPERATURE 
Establishment of an absolute temperature scale using noise and 
nuclear orientation thermometry, 2:7819 
THERMONUCLEAR DEVICES 
See also ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 
Accumulation and confinement of plasma in electromagnetic 
traps, 2:8728 (UCRL-Trans-11142) 
Theoretical confinement times in electromagnetic traps, 2:8729 
THERMONUCLEAR DEVICES/TOROIDAL CONFIGURATION 
Calculation of electromagnetic field modes in toroidal cavities of 
rectangular cross section, 2:8850 (SU-IPR-647) 
THERMONUCLEAR FUELS/FABRICATION 
Laser-fusion target design and fabrication, 2:8861 (LA-6245- 


PR) 
THERMONUCLEAR FUELS/GEOMETRY 
Laser-fusion target design and fabrication, 2:8861 (LA-6245- 
PR) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Interpretation of recent laser-plasma experiments, 2:8863 
(UCRL-77089) 
Laser-fusion target design and fabrication, 2:8861 (LA-6245- 


PR) 
THERMONUCLEAR REACTIONS/ALPHA SPECTRA 
Measurements of alpha particles and protons in laser-driven 
fusion studies, 2:8735 
THERMONUCLEAR REACTIONS/PROTON SPECTRA 
Measurements of alpha particles and protons in laser-driven 
fusion studies, 2:8735 
THERMONUCLEAR REACTOR COOLING 
SYSTEMS/FEASIBILITY STUDIES 
Fusion reactor first wall cooling for very high energy fluxes, 
2:8766 
THERMONUCLEAR REACTOR MATERIALS/TEST 
FACILITIES 
One-dimensional model of steady, compressible channel flow 
with mass, momentum, and energy addition, 2:8869 (SAND- 
76-8244) 
THERMONUCLEAR REACTOR WALLS/RESEARCH 
PROGRAMS 
Graphite curtain vacuum outgassing and heat transfer. Quarterly 
progress report No. 1, January 1, 1976-March 31, 1976, 
2:8867 (COO-2802- 1) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are disc! .) 
See also D-T REACTORS 
THERMONUCLEAR REACTOR WALLS 
THERMONUCLEAR REACTORS/DESIGN 
Proposed fusion reactor designs, 2:8842 
THERMONUCLEAR REACTORS/ENGINEERING 
Fusion power system: technology and engineering 
considerations, 2:8846 (BNL-21721) 
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THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 


— for achieving complete neutralization of a high-energy 
particle beam, 2:8857 (UCRL-75605) 
THERM INUCLEAR REACTORS/PLANNING 
Pulsating deuterium-lithium power station III, 2:8836 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Pulsed energy storage in fusion devices, 2:8855 (LA-UR-76- 
1837) 
Ultra high-current superconducting cables for a 2.2-Tesla, 300- 
kilojoule energy storage magnet, 2:8853 (LA-UR-76-1809) 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Tritium instrumentation for a fusion reactor power plant, 2:8858 
(ORNL/TM-5344) 
THERMONUCLEAR REACTORS/SPECIFICATIONS 
Improvements i in centrifugal nuclear disintegration or ‘streaked 
nuclei’ reactors (Patent), 2:8840 
Improvements in centrifugal nucleon disintegration of CND 
reactors (Patent), 2:8841 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
Energy losses in mixed matrix superconducting wires under fast 
pulsed conditions, 2:8854 (LA-UR-76-1810) 
Safety systems and structural aspects of superconducting 
magnets for fusion power reactors, 2:8847 (BNL-21745) 
ye = rey magnets in the world of energy, especially in 
m power, 2:8852 
THERMONUCLEAR REACTORS/THERMODYNAMIC 
CYCLES 
Fusion power system: technology and engineering 
considerations, 2:8846 (BNL-21721) 
THERMONUCLEAR REACTORS/TRANSPORT THEORY 
Plasma diffusion in the tornado device, 2:8771 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH/BOLTZMANN-VLASOV EQUATION 
A psub(theta), psub(z) dependent equilibrium solution for the 
cylindrical pinch, 2:8778 
THETA PINCH/EQUILIBRIUM 
A psub(theta), psub(z) dependent equilibrium solution for the 
cylindrical pinch, 2:8778 
THIO. COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIRRING MODEL/INVERSE SCATTERING PROBLEM 
Integrability of the two-dimensional Thirring model, 2:8438 
THORIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
THORIUM/AERIAL PROSPECTING 
Optimizing some parameters for airborne gamma-ray 
spectrometric surveying, 2:6633 
THORIUM/ENVIRONMENTAL EFFECTS 
Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 
THORIUM/FUEL CYCLE 
Thorium as a nuclear fuel for CANDU reactors, 2:7036 
THORIUM/RADIOECOLOGICAL CONCENTRATION 
Nuclear materials transport, 2:6709 (ORNL-5193) 
THORIUM/SOLVENT EXTRACTION 
Solvent extraction studies of some actinides from mixed mineral 
acid solutions hydrogen halide-H,SO,-TBP system, 2:6664 
THORIUM/SORPTIVE PROPERTIES 
Thorium (100) crystal face. A study of its cleaning, surface 
structure, and interaction with oxygen and carbon monoxide, 


2:7588 
THORIUM 232 TARGET/ARGON 40 REACTIONS 
First order quantum correction to the classical theory of heavy 
ion collisions (Total and differential cross sections, critical 
angular momenta), 2:8614 (ANL/PHY-76-2(Vol.2)) 
Systematics of quasi-elastic processes induced by heavy ions 
(Cross sections, DWBA, coupled-channel theory), 2:8599 
(ANL/PHY-76-2(Vol.1)) 
THORIUM CARBIDES/CHEMICAL PREPARATION 
Method of making spherical metallic oxide and metallic carbide 
particles (Patent), 2:6658 
THORIUM CARBIDES/SINTERING 
Method of making spherical metallic oxide and metallic carbide 
icles (Patent), 2:6658 
THORIUM HYDRIDES/SUPERCONDUCTIVITY 
Contribution of the high frequency phonons to the 
cease of the hydrogen-rich compound Th,Hs, 
:8707 
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THORIUM ORES/EXPLORATION 

Lead isotopes, a guide to major mineral deposits, 2:6634 

Natural gamma ray spectrum analysis technique (Patent), 
2:6635 

THORIUM ORES/ORE PROCESSING 

Stabilization of uranium-thorium milling waste-retention systems 

(Tailings piles), 2:6641 
THORIUM OXIDES/CHEMICAL PREPARATION 

Method of making spherical metallic oxide and metallic carbide 

particles (Patent), 2:6658 
THORIUM OXIDES/SINTERING 

Method of making spherical metallic oxide and metallic carbide 

particles (Patent), 2:6658 
THREE-BODY PROBLEM/P INVARIANCE 

Electromagnetic processes and parity violations in the few- 

nucleon systems, 2:8463 
THULIUM/ACTIVATION ANALYSIS 

Multielement analysis by sequential instrumental and 

radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
THULIUM 169 TARGET/PROTON REACTIONS 
Comparison of proton and neutron spectra. The extended Griffin 
model, pairing and isospin, 2:8559 
THULIUM TELLURIDES/VALENCE 
Interconfiguration fluctuations in TmTe, 2:7660 
THYRISTORS/DESIGN 

Thyristor control of an inductive capacitive converter for 

charging capacitive energy tanks, 2:7382 (AD/A-006080) 
THYROID/BIOLOGICAL RADIATION EFFECTS 

Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006) 

Study of the physiological function and histological changes of 
thyroids irradiated with radioactive iodine. Progress report, 
October 1, 1975-September 30, 1976 ('*"I, x radiation), 
2:8109 (TID-27160) 

THYROID/METABOLISM 

Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006) 

THYROID/NEOPLASMS 

Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006) 

Study of the physiological function and histological changes of 
thyroids irradiated with radivactive iodine. Progress report, 
October 1, 1975-September 30, 1976 ('*"I, x radiation), 
2:8109 (TID-27160) 

THYROID/RADIATION DOSES 
Handbook of selected organ doses for projections common in 
diagnostic radiology, 2:8078 (FDA-76-803 1) 
HASL measurements of fallout following the September 26, 
1976 Chinese nuclear test (Fallout deposition in New York 
and New Jersey between Sept. 26 and Oct. 18, 1976), 2:7980 
(HASL-314) 
THYROID STIMULATING HORMONE 

See TSH 
THYROTOXICOSIS 

See HYPERTHYROIDISM 
THYROXINE/BIOLOGICAL RADIATION EFFECTS 

Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006) 

TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIN/BONDING 

Ceramic flat pack enclosures for precision quartz crystal units, 
2:7614 (GEPP-246) 

TIN/EXTREME ULTRAVIOLET RADIATION 

Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 

TIN/LONDON EQUATION 
Measurement of the London penetration depth in Cd, Sn and Zn 
crystals, 2:7537 
TIN/MAGNETIC FLUX 
Mechanical effects in flux motion, 2:7560 
TIN/PENETRATION DEPTH 

Field dependence of the penetration depth in tin up to the 
superheating limit, 2:7559 

Magnetic field penetration into superconducting tin film 
cylinders, 2:7566 

TIN/PHYSICAL RADIATION EFFECTS 

Transition radiation effects in superheated superconducting tin 

granules, 2:7600 
TIN 112/NUCLEAR RADII 

Nuclear matter distribution in "Sn, "Sn, and Sn from the (p, 

n) reaction, 2:8554 


TITANIUM/ION COLLISIONS 


TIN 112/PROTON REACTIONS 
Nuclear matter distribution in ''?Sn, Sn, and '*Sn from the (p, 
n) reaction, 2:8554 
TIN 112 TARGET/PROTON REACTIONS 
Nuclear matter distribution in "Sn, '°Sn, and '**Sn from the (p, 
n) reaction, 2:8554 
TIN 116/NUCLEAR RADII 
Nuclear matter distribution in '!*Sn, '*Sn, and ‘Sn from the (p, 
n) reaction, 2:8554 
TIN 116 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from “Cl-induced reactions, 2:8517 
TIN 116 TARGET/PROTON REACTIONS 
Nuclear matter distribution in '*Sn, "Sn, and '*Sn from the (p, 
n) reaction, 2:8554 
TIN 119/MOESSBAUER EFFECT 
Moessbauer effect of ‘Sn in amorphous tin (Sn/sub 1-x/Cu/sub 
x/(x = 0.10 to 0.18)), 2:7529 
TIN 119 TARGET/PION REACTIONS 
Decomposition of the smooth cutoff model angular distribution, 
504 


= 
TIN 120 TARGET/OXYGEN 18 REACTIONS 
Beat patterns in transfer angular distributions (Amplitudes, J, 77, 
Regge pole parametrization), 2:8543 (ANL/PHY-76-2( Vol.2)) 
TIN 122/ENERGY LEVELS 
Beat patterns in transfer angular distributions (Amplitudes, J, 7, 
Regge pole parametrization), 2:8543 (ANL/PHY-76-2( Vol.2)) 
TIN 124/NUCLEAR RADII 
Nuclear matter distribution in ''*Sn, '*Sn, and '**Sn from the (p, 
n) reaction, 2:8554 
TIN 124/PROTON REACTIONS 
Nuclear matter distribution in "Sn, '®Sn, and '**Sn from the (p, 
n) reaction, 2:8554 
TIN 124 TARGET/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from “Cl-induced reactions, 2:8517 
TIN 124 TARGET/PROTON REACTIONS 
Nuclear matter distribution in "Sn, '*Sn, and ‘Sn from the (p, 
n) reaction, 2:8554 
TIN ALLOYS 
See also TIN BASE ALLOYS 
TIN ALLOYS/AC LOSSES 
Frequency dependence of ac losses in type II superconductors, 
2:7590 


TIN ALLOYS/KONDO EFFECT 
Kondo effect from praseodymium excited levels in La/sub 1- 
x/Pr/sub x/Sns compounds, 2:7570 
TIN ALLOYS/METALLURGY 
BNL materials research for an ac superconducting power 
transmission cable, 2:6948 (ERDA-76-91) 
TIN ALLOYS/PROXIMITY EFFECT 
Check of proximity effect theories by experiments on the Pb/Sn 
system, 2:7549 
TIN ALLOYS/SUPERCONDUCTIVITY 
Development of low-loss Nb;Sn for ac power transmission: a 
review, 2:7523 (BNL-21743) 
TIN ALLOYS/SURFACE TREATMENTS 
Process for the treatment of superconducting Nb;Sn surfaces 
(Patent), 2:7482 (ANL-Trans-1067) 
TIN ALLOYS/TRANSITION TEMPERATURE 
Resistive measurements of the electron-phonon interaction in 
dilute indium-tin alloys, 2:7541 
TIN BASE ALLOYS/TRANSITION TEMPERATURE 
Moessbauer effect of "Sn in amorphous tin (Sn/sub 1-x/Cu/sub 
x/(x = 0.10 to 0.18)), 2:7529 
TISSUES 
See also BONE MARROW 
SKIN 


TISSUES/BIOLOGICAL RADIATION EFFECTS 
Biological effects of accelerated boron, carbon, and neon ions, 
2:8064 


Middle Atlantic neutron therapy trail, 2:8088 
TISSUES/BIOLOGICAL REPAIR 
Changes in the rate of proliferation in normal tissues after 
irradiation, 2:8093 
TITANIUM/CHARGE TRANSPORT 
Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-3551-26) 
TITANIUM/ELECTRIC CONDUCTIVITY 
Thermodynamic and transport properties of interstitial hydrogen 
isotopes in palladium. Progress report, April 1, 1975-March 
31, 1976, 2:8658 (COO-355 1-26) 
TITANIUM/ION COLLISIONS 
Backscattering of neutralized noble gas ions from polycrystalline 
surfaces at bombarding energies below | keV, 2:8226 








TITANIUM/ION COLLISIONS 


Continuum photon emission by some metals under heavy ion 
bombardment (10 keV Ar* and Ne*), 2:8241 
TITANIUM 48/CHLORINE 35 REACTIONS 
Fusion and interaction barrier parameters and critical angular 
momenta from *Cl-induced reactions, 2:8517 
TITANIUM ALLOYS 
See also ALLOY-TZM 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CRYSTAL STRUCTURE 
Evidence for the existence of faulting in a splat-cooled delta-Pu 
(Ti) alloy, 2:7511 
TITANIUM ALLOYS/SOLDERING 
Influence on the soldered seam properties with large gap widths 
by heat treatment (Using NiCrSi filler metals), 2:7474 
TITANIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Calorimetric studies of superconductive proximity effects in 
dium alloys, 2:7547 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
JET TOKAMAK 
ST TOKAMAK 
TFR TOKAMAK 
TOKAMAK DEVICES/CYCLOTRON INSTABILITY 
Effect of thermal spread of trapped a particles on the cyclotron 
instability in tokamak reactor, 2:8797 
TOKAMAK DEVICES/DESIGN 
Experimental thermonucler unit Tokamak TM-4, 2:8838 
(ERDA-tr-209) 
Physical problem of remodeling the T-10 unit (the T-10M), 
2:8845 (ERDA-tr-175) 
TOKAMAK DEVICES/FLUTE INSTABILITY 
Effect of anisotropic pressure on the localized 
magnetohydrodynamic interchange modes in an axisymmetric 
torus, 2:8737 
TOKAMAK DEVICES/KINK INSTABILITY 
Internal m=1 kink modes in tokamaks, 2:8805 
TOKAMAK DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Calculation of magnetic field ripple effects in circular and 
noncircular tokamaks, 2:8849 (ORNL/TM-5603) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Effect of anisotropic pressure on the localized 
magnetohydrodynamic interchange modes in an axisymmetric 
torus, 2:8737 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
First measurements of plasma parameters on the Tokamak-10 
apparatus, 2:8754 (ERDA-tr-174) 
Technique to measure submillimeter Tokamak synchrotron 
radiation spectra, 2:8750 
TOKAMAK DEVICES/REVIEWS 
Studies on the physics of high-temperature plasma and 
controlled thermonuclear synthesis in the USSR. A short 
review of the program's development, May 1975-May 1976, 
2:8843 (ERDA-tr-189) 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Supra-thermal x rays in TM-3 Tokomak, 2:8760 (EUR-CEA-FC- 
785-TR) 
TOKAMAK DEVICES/SUPERCONDUCTING MAGNETS 
————— stability and vibrations of superconducting 
magnets. Progress report, September 1, 1975-March 31, 1976, 
2:8848 (COO-2780- 1) 
Superconductors and their application in fusion reactors, 2:8851 
TOKAMAK DEVICES/SYNCHROTRON RADIATION 
Technique to measure submillimeter Tokamak synchrotron 
radiation spectra, 2:8750 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Short-wave dissipative instability on trapped electrons, 2:8732 
TOKAMAK DEVICES/X RADIATION 
Supra-thermal x rays in TM-3 Tokomak, 2:8760 (EUR-CEA-FC- 
785-TR) 
TOKAMAK TYPE REACTORS/DESIGN 
| for the construction of a High-Beta Tokamak at LASL, 
2:8832 (LA-6413-P) 
Tokamak experimental power reactor studies, 2:8830 (CONF- 
761012-15) 
TOKAMAK TYPE REACTORS/REVIEWS 
Fusing in with the future, 2:8839 
TOKAMAK TYPE REACTORS/VACUUM SYSTEMS 
Design-technological aspects of designing the vacuum system of 
the demonstration tokamak thermonuclear reactor, 2:8870 
(ERDA-tr-181) 
TOROIDAL PINCH DEVICES/PLASMA CONFINEMENT 
Current, temperature, and confinement time scaling in toroidal 
reversed-field pinch experiments ZT-I and ZT-S, 2:8725 (LA- 
UR-76-1875) 
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TOROIDAL PINCH DEVICES/SCALING LAWS 
Current, temperature, and confinement time scaling in toroidai 
reversed-field pinch experiments ZT-I and ZT-S, 2:8725 (LA- 
UR-76-1875) 
TOROIDAL SCREW PINCH DEVICES/PLASMA SIMULATION 
Computer model of a fast toroidal —_— compression, with 
application to the topolotron, 2:8780 
TOROIDAL THETA PINCH DEVICES/COMPRESSION 
Review of investigations on pulsed thermonuclear reactors (@ ~ 
pinches and relativistic electron bundles), 2:8844 (ERDA-tr- 
176) 
TOROIDAL THETA PINCH DEVICES/PLASMA HEATING 
Plasma experiments on the staged theta pinch, the implosion 
heating experiment, and scyllac feedback-sector experiment, 
2:8724 (LA-UR-76-1843) 
TOROIDAL THETA PINCH DEVICES/PLASMA SIMULATION 
Computer model of a fast toroidal plasma compression, with 
application to the topolotron, 2:8780 
TOROIDAL THETA PINCH DEVICES/RELATIVISTIC BEAM 
INJECTION 
Review of investigations on pulsed thermonuclear reactors (@ ~ 
pinches and relativistic electron bundles), 2:8844 (ERDA-tr- 


176) 
TOROIDAL THETA PINCH DEVICES/RESEARCH 

PROGRAMS 

Plasma experiments on the staged theta pinch, the implosion 
heating experiment, and scyllac feedback-sector experiment, 
2:8724 (LA-UR-76-1843) 

TOTAL FLOW SYSTEMS/TURBINES 

Throttling means for geothermal streams (Patent; helical screw 

expander), 2:6866 
TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 

See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS/DESIGN 

Central receiver solar thermal power system. Quarterly technical 
progress report, April 1, 1976-June 30, 1976, 2:6767 (SAN- 
1111-76-3) 

Central receiver solar thermal power system, phase |. Quarterly 
progress report for period ending June 30, 1976, 2:6769 
(SAN/1110-76/T2) 

Solar pilot plant, phase I. Quarterly report No. 2, January-March 
1976, 2:6768 (SAN/1109-76/2) 

TRACHEA/PHYSIOLOGY 

Effects of hydration and physical therapy on tracheal transport 
velocity (/sup 99m/Tc-labeled microspheres), 2:8051 (UCLA- 
12-1090) 

TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINING 
See EDUCATION 
TRANSDUCERS/DESIGN 
Design of high performance tunnel diode oscillator transducers, 


TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER REACTIONS 
(For nuclear reactions only; see also CHARGE EXCHANGE and 
ELECTRON TRANSFER.) 
TRANSFER REACTIONS/NUCLEAR REACTION KINETICS 
New recoil effect in nucleon transfer reactions between heavy 
ions, 2:8609 (ANL/PHY-76-2( Vol.2)) 
TRANSFORMERS/FABRICATION 
Improved process for impregnating high voltage transformers. 
Final report, 2:7871 (BDX-613-1650) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSITION ELEMENTS/CHEMICAL BONDS 
Interpretation of potential constants: application to study of 
bonding forces in metal cyanide complexes and metal 
carbonyls, 2:7709 
TRANSITION ELEMENTS/ION COLLISIONS 
Continuum optical radiation produced by low-energy heavy 
particle bombardment of metal targets, 2:8277 
TRANSITION RADIATION DETECTORS/MULTIWIRE 
PROPORTIONAL CHAMBERS 
Practical aspects of Li-Xe transition radiation detectors, 2:7922 
TRANSITION RADIATION DETECTORS/PARTICLE 
DISCRIMINATION 
Practical ts of Li-Xe transition radiation detectors, 2:7922 
TRANSPIRATION/DAILY VARIATIONS 
Leaf energy balance and transpirational relationships of tulip 
poplar (Liriodendron tulipifera), 2:8054 (EDFB/IBP-76/6) 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
CALIFORNIUM 
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CURIUM 
FERMIUM 
TRANSPLUTONIUM ELEMENTS/BIOLOGICAL 
ACCUMULATION 
Appraisal of available information on uptake by plants of 
transplutonium elements and neptunium, 2:8119 (LA-6460- 
MS 


) 
TRANSPORT THEORY 
See also GAMMA TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/NONLINEAR PROBLEMS 
Nonlinear radiation transport problems involving widely varying 
mean free paths, 2:8635 (UCID-17227) 
TRANSPORTATION SYSTEMS 
Role of transportation in the nuclear fuel cycle, 2:6674 
(Y/OWI/TM-S) 
TRANSPORTATION SYSTEMS/DATA COMPILATION 
Transportation energy conservation data book, 2:7439 (ORNL- 
5198) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Transportation energy conservation data book, 2:7439 (ORNL- 
5198) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/TOXICITY 
Transuranium element toxicity: dose response relationships at 
low exposure levels. Summary and speculative interpretation 
relative to exposure limits, 2:81 16 
TRAUMA 
See INJURIES 
TRAUMATIC SHOCK 
See INJURIES 
TREAT REACTOR/REACTOR OPERATION 
Reactor development program progress report, May-June 1976, 
2:7279 (ANL-RDP-51) 
EES 


See also OAKS 
POPLARS 
TREES/ECOLOGY 
Description of the terrestrial ecology of the Oak Ridge 
Environmental Research Park, 2:7997 (ORNL/TM-5073) 
TREES/INJURIES 
Ground motion effects of underground nuclear testing on 
perennial vegetation at Nevada Test Site (Artemisia), 2:8073 
(EGG-1183-2317) 
TRIBUTYL PHOSPHATE 
See TBP 
1,3,7-TRIMETH YLXANTHINE 
See CAFFEINE 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM/BINDING ENERGY 
Particle mixing and Coulomb energy differences in the A=3 
system, 2:8454 
TRITIUM/COLLISIONS 
Computer studies of the reflection of light ions from solids (10 
eV to 20 keV H, T and He atoms; Al, Cu, Nb and Au 
surfaces), 2:8254 
TRITIUM/HOT ATOM CHEMISTRY 
Ion-molecule reactions in recoil tritium chemistry, 2:7737 
TRITIUM/LASER IMPLOSIONS 
Measurements of alpha particles and protons in laser-driven 
fusion studies, 2:8735 
TRITIUM/NUCLEON-NUCLEON POTENTIAL 
Particle mixing and Coulomb energy differences in the A=3 
system, 2:8454 
TRITIUM/RADIATION DOSES 
Radiological significance of some long-lived nuclides discharged 
to the environment from the nuclear power industry, 2:7255 
TRITIUM/RADIATION MONITORING 
Annual progress report of burial ground studies at Oak Ridge 
National Laboratory: period ending September 30, 1975, 
2:6702 (ORNL-5141) 
Tritium instrumentation for a fusion reactor power plant, 2:8858 
(ORNL/TM-5344) 
TRITIUM IONS/COLLISIONS 
Scattering of light keV ions from amorphous and crystalline 
solid surfaces (0.25 to 8 keV h*, D*, T* and He*), 2:8263 
TRITIUM TARGET/ELECTRON REACTIONS 
Electromagnetic processes and parity violations in the few- 
nucleon systems, 2:8463 
TRITIUM TARGET/PROTON REACTIONS 
er of analyzing power and polarization in the reaction 
(p.n)*He, 2:8478 


TURBINES/DESIGN 


T violation in the nuclear interaction and its test in scattering of 
polarized nucleons, 2:8467 
TRITON REACTIONS/ELASTIC SCATTERING 
Polarized triton experiments on the five-nucleon system, 2:8479 
TRITON REACTIONS/STRIPPING 
Gamma-ray spectroscopy of low-lying states in ®Cr, 2:8528 
Polarized triton experiments on the five-nucleon system, 2:8479 
Studies of states in “Eu and Eu with the (t,p) reaction (I, 7), 
2:8556 
TRITONS/WAVE FUNCTIONS 
Integral relations for the asymptotic normalization of the triton, 
2:8453 
TSH 
(Thyroid stimulating hormone.) 
TSH/BIOLOGICAL RADIATION EFFECTS 
Characteristics of radiation-induced pituitary-thyroid functional 
disturbance in relation to pituitary and thyroid tumors in rats 
(X radiation), 2:8096 (UR-3490-1006) 
TSH/RADIOIMMUNOASSAY 
Study of the physiological function and histological changes of 
thyroids irradiated with radioactive iodine. Progress report, 
October |, 1975-September 30, 1976 (""I, x radiation), 
2:8109 (TID-27 160) 
TTF-TCNQ 
( Tetrathiafulvalene t tetracy i ) 
TTF-TCNQ/CRYST AL-PHASE “TRANSFORMATIONS 
Phason instability i in tetrathiafulvalene- 
tetracyanoq th (TTF-TCNQ), 2:7650 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
TUBES/LEAKS 
Device for locating and/or obturating leaky tubes in heat- 
exchangers (Patent), 2:7761 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/RADIOSENSITIVITY 
Cell proliferation kinetics and growth rate of the irradiated 
human tumors, 2:8080 
Theoretical aspects and implications of the oxygen effect, 
2:8085 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ATOM COLLISIONS 
Surface resonance ionization; total ionization cross-sections of 
alkali atoms impinging on a tungsten (110) surface, 2:8237 
TUNGSTEN/CATALYTIC EFFECTS 
Kinetics and mechanism of desulfurization and denitrogenation 
of coal-derived liquids. Third quarterly report, December 20, 
1975-March 20, 1976 (13 refs.; dibenzothiophene; Ni- 
Mo/AI,03;03; Ni-W/Al,03-SiO,; Co-Mo/AI,O3), 
2:6453 (FE-2028-3) 
TUNGSTEN/EXTREME ULTRAVIOLET RADIATION 
Some E.U.V. spectra from laser produced plasma of heavy 
elements, 2:8765 (EUR-CEA-FC-786) 
TUNGSTEN/ION CHANNELING 
Channeling dips for outer-shell X-ray yields, 2:8196 
TUNGSTEN/ION COLLISIONS 
Backscattering of neutralized noble gas ions from potycrystalline 
surfaces at bombarding energies below | keV, 2:8226 
Multiple scattering of low energy rare gas ions: a comparison of 
experiment and computer simulation, 2:8233 
Scattering energy loss and x-ray production of protons of 150- 
275 keV at grazing incidence on a tungsten crystal, 2:8230 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
Tensile properties of neutron irradiated TZM and tungsten, 
2:7612 
TUNGSTEN/TRANSITION TEMPERATURE . 
Intercomparison of temperature scales using low transition- 
temperature superconductors, 2:7581 
TUNGSTEN/X-RAY SPECTRA 
Channeling dips for outer-shell X-ray yields, 2:8196 
TUNGSTEN 182 TARGET/PHOTONUCLEAR REACTIONS 
Width of giant resonance in the absorption for the cross section 
of y rays by nuclei in the region 150<A<200, 2:8560 
TUNGSTEN FLUORIDES/PHYSICAL PROPERTIES 
Thermophysical properties of matter. Reviews. I. 
Thermophysical properties of hexafluorides of uranium and 
tungsten, 2:7743 
TUNGSTEN OXIDES/ION COLLISIONS 
Scattering energy loss and x-ray production of protons of 150- 
275 keV at grazing incidence on a tungsten crystal, 2:8230 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 


Ai oh. 











TURBINES/DESIGN 


TURBINES/DESIGN 
Throttling means for geothermal streams (Patent; helical screw 
expander), 2:6866 
TURBOGENERATORS/DESIGN 
os machine with water-cooled rotor (Patent), 
76924 
TURBOJET ENGINES/COMBUSTION CHAMBERS 
ene construction for combustion chambers (Patent), 
7744 
TWO-PHASE FLOW/COMPUTER CODES 
Two-phase flow in geothermal energy sources. Progress report 
No. 1: eight month period, October 1, 1975-May 30, 1976, 
2:6875 (TID-27129) 
TYPE-I SUPERCONDUCTORS/MAGNETIC FLUX 
gon gece of a locally induced flux flow ne in thin 
type I superconducting film crossings, 2:8702 
TYPE-I SUPERCONDUCTORS/MAGNETIZATION 
Study of the magnetization of type I superconducting bars, 
2:8670 
TYPE-II SUPERCONDUCTORS/CRITICAL FIELD 
Anisotropy of lower critical field of cubic materials, 2:8712 
TYPE-II SUPERCONDUCTORS/ENERGY-LEVEL DENSITY 
Density of states in type-II superconductors in high magnetic 
fields (Eilenberger equations), 2:8694 
TYPE-II SUPERCONDUCTORS/FABRICATION 
Multifilamentary Nb-Nb; (Al,Ge) superconductors, 2:7484 
TYPE-II SUPERCONDUCTORS/FLUX DENSITY 
Direct measurement of flux flow velocities in type-II 
superconductors by neutron diffraction, 2:7562 
TYPE-II SUPERCONDUCTORS/GORKOV-ELIASHBERG 
THEORY 
Two-dimensional solution of the Gorkov equations for clean 
type-II superconductors for arbi T and B, 2:8677 
TYPE-Il SUPERCONDUCTORS/IRREVERSIBLE PROCESSES 
a properties of type II superconductors (Book), 
786 
TYPE-II SUPERCONDUCTORS/JOSEPHSON EFFECT 
Interference effects in the dynamic Josephson tunneling between 
two type-II superconductors near Hsub(c2), 2:8691 
TYPE-II SUPERCONDUCTORS/MAGNETIC FIELDS 
Phenomenological theory of the local magnetic field in type-II 
superconductors (Ginzburg-Landau theory), 2:8678 
TYPE-Il SUPERCONDUCTORS/MAGNETIC FLUX 
Core structure and low-energy spectrum of vortices in clean 
superconductors at T<<Tsub(c) (Eilenberger theory), 2:8688 
Flux flow of tilted vortices in type II superconductors, 2:8698 
Flux flow effects in a very large Dayem bridge, 2:7783 
TYPE-II SUPERCONDUCTORS/MAGNETIZATION 
Neutron diffraction, magnetization, and shielding currents of 
type-II superconductors, 2:8699 
TYPE-Il SUPERCONDUCTORS/MIXED STATE 
ere or effects in the dynamic Josephson tunneling between 
‘© type-II superconductors near Hsub(c2), 2:8691 
TYPE. Il 3UPERCONDUCT ORS/TRANSPORT THEORY 


Reexamination of thermomagnetic transport theory in dirty type- 


II superconductors, 2:8686 
TYPE-II SUPERCONDUCTORS/ULTRASONIC WAVES 
One dimensional fluctuation contribution to ultrasonic 
attenuation in clean type II superconductors, 2:8668 
TYPE-Il SUPERCONDUCTORS/VARIATIONAL METHODS 
New formulation of Gor’kov’s theory of clean type II 
superconductors, 2:8701 
TYPE-III SUPERCONDUCTORS 
See TYPE-I11 SUPERCONDUCTORS 
TYROSINE/BIOCHEMICAL REACTION KINETICS 
Interaction of elongation factor | with aminoacylated Brome 
mosaic virus and tRNA’s, 2:8036 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UCLRL CYCLOTRONS/USES 
R and D program on electronuclear production of fissile 
material, 2:7889 (UCID-17280) 
UHV AC SYSTEMS/ELECTRIC CABLES 
Waltz Mill facility tests underground cables and also 
demonstrates feasibility of 1100-kV overhead systems, 2:6937 
(ERDA-76-91) 
UKAEA-DIDO REACTOR 
See DIDO REACTOR 
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ULTRAVIOLET RADIATION/ENERGY LOSSES 
Model for energy deposition in liquid water, 2:8650 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/RADIATION MONITORING 
Operation Latchkey: on-site radiological safety report, July 
1966-June 1967, 2:7981 (NVO-410-5) 
Operation Flintlock: on-site radiological safety report, July 1965- 
June 1966, 2:7982 (NVO-410-23) 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
Deep coal mining: waste disposal technology (Book), 2:6552 


UNDERGROUND MINING/MINING EQUIPMENT 
Noise environment of the underground coal mine, 2:6578 
(MESA-IR-1034) 
Present mining methods and possible developments: 
underground (Short wall and long wall mining methods), 
2:6564 


UNDERGROUND MINING/PRODUCTIVITY 
Present mining methods and possible developments: 
—— (Short wall and long wall mining methods), 
76564 


UNDERGROUND POWER TRANSMISSION/RESEARCH 
PROGRAMS 
Waltz Mill facility tests underground cables and also 
demonstrates feasibility of 1100-kV overhead systems, 2:6937 
(ERDA-76-91) 
UNICELLULAR ALGAE 
See also CHLORELLA 
UNICELLULAR ALGAE/PROTEINS 
Peridinin-chlorophyll a proteins of the dinoflagellate 
Amphidinium carterae (Plymouth 450), 2:8032 
UNIFIED GAUGE MODELS/REVIEWS 
Summary talk: status of accelerator neutrino physics, 2:8364 
(FERMILAB-Conf-76/61-THY ) 
UNIFIED GAUGE MODELS/WEAK NEUTRAL CURRENTS 
Neutrino-proton elastic scattering: Implications for weak- 
interaction models, 2:8408 
UNITED KINGDOM/NUCLEAR POWER PLANTS 
Nuclear energy in the United Kingdom. Choice of reactors and 
fuel cycle, 2:6956 
UNITED STATES OF AMERICA 
See USA 
URANIUM/AERIAL PROSPECTING 
Optimizing some parameters for airborne gamma-ray 
trometric surveying, 2:6633 
URANIUM/EXPLORATION 
Intrinsic germanium detector used in borehole sonde for 
uranium exploration, 2:6632 (USGS-OFR-76-452) 
URANIUM/FISSION 
Scission-point model of nuclear fission based on deformed-shell 
effects, 2:8572 
URANIUM/ISOTOPE RATIO 
Chemical and isotopic studies of uranium, lead and several 
fission products in a sample of the ore of the Oklo natural 
reactor, 2:7690 
URANIUM/MECHANICAL PROPERTIES 
Survey of strain-rate effects for some common structural 
materials used in radioactive material packaging and 
transportation systems, 2:6672 (BMI-1954) 
URANIUM/PROSPECTING 
Geochemical drainage surveys for uranium: sampling and 
analytical methods based on trial surveys in Pennsylvania 
(Feasibility of using stream sediments but not stream water for 
recovery purposes), 2:6630 (GJO-1645-1) 
URANIUM/REDUCTION 
Heterogeneous catalysis in fluoride melts - reduction of 
uranium(V) by hydrogen, 2:7740 
URANIUM/SOLVENT EXTRACTION 
Exraction of uranium(IV) from aqueous organic nitric acid 
solutions using triaurylammonium sulfate, 2:6663 
Separation of molybdenum( VI) from uranium( V1) and fission 
products, 2:6661 
Solvent extraction studies of some actinides from mixed mineral 
acid solutions hydrogen halide-H,SO,-TBP system, 2:6664 
URANIUM/TENSILE PROPERTIES 
Evaluation of tensile specimen types used for uranium, 2:7519 
(Y-1419) 
URANIUM 233/ENVIRONMENTAL EFFECTS 
Correlation of radioactive waste treatment costs and the 
environmental impact of waste effluents in the nuclear fuel 
cycle: reprocessing of high-temperature gas-cooled reactor 
fuel containing U-233 and thorium, 2:8026 
(ORNL/NUREG/TM-4) 
URANIUM 235/GAMMA SPECTROSCOPY 
Built-in safety. Contribution of the Nuclear Research Centre 
Karlsruhe to nuclear power plant construction, 2:7686 
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URANIUM 235/ISOTOPE SEPARATION 
Method of producing excited states of atomic nuclei (Patent; by 
bombarding material with x rays or electrons generated by an 
x-ray tube or electron gun and chemical separation by hot 
atoms), 2:6643 
URANIUM 235/LASER ISOTOPE SEPARATION 
Adiabatic inversion for selective excitation (Patent), 2:6647 
Lasers for isotope separation processes and their properties, 
2:6645 (UCRL-78549) 
Method for separating isotopes through selective excitation 
(Patent), 2:6646 
System and method of plasma particle separation, 2:6648 
URANIUM 235 TARGET/HEAVY ION REACTIONS 
Classical microscopic description of fast heavy-ion collisions 
(Few hundred MeV/nucleon, particle density, distributions ), 
2:8568 (ANL/PHY-76-2( Vol.2)) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Influence of pairing on the distribution of independent yield 
strengths in neutron-induced fission, 2:8570 (LA-6430-MS) 
URANIUM 238/HEAVY ION REACTIONS 
Some dynamical aspects of fragmentation in heavy-ion collisions 
(Schroedinger equation), 2:8567 (ANL/PHY-76-2( Vol.2)) 
URANIUM 238/LASER ISOTOPE SEPARATION 
Method for separating isotopes through selective excitation 
(Patent), 2:6646 
URANIUM 238 TARGET/ARGON 40 REACTIONS 
Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY -76-2( Vol.1)) 
URANIUM 238 TARGET/HEAVY ION REACTIONS 
Some dynamical aspects of fragmentation in heavy-ion collisions 
(Schroedinger equation), 2:8567 (ANL/PHY-76-2( Vol.2)) 
URANIUM BASE ALLOYS 
Amorphous alloys in the U-Cr-V system (Patent; mechanical 
properties; corrosion resistance; thermal stability), 2:7466 
URANIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Simulation of in-reactor swelling in U-3.5 wt% Si-1.5 wt% Al by 
ion bombardment, 2:7607 
URANIUM BASE ALLOYS/SHAPE MEMORY EFFECT 
Examination of temperature-induced shape memory of uranium- 
5.3-to 6.9 weight percent niobium alloys, 2:7520 (Y-2059) 
URANIUM CARBIDES/CHEMICAL ANALYSIS 
Determination of free carbon in uranium dicarbide, 2:7472 (Y- 
1456) 
URANIUM CARBIDES/CHEMICAL PREPARATION 
Method for producing pure monocarbides, mononitrides, and 
carbonitrides (Patent), 2:7616 
Method of making spherical metallic oxide and metallic carbide 
particles (Patent), 2:6658 
URANIUM CARBIDES/PRODUCTION 
Improvements in or relating to ceramic materials (Patent), 
2:6653 
URANIUM CARBIDES/SINTERING 
Method of making spherical metallic oxide and metallic carbide 
particles (Patent), 2:6658 
URANIUM CARBIDES/SYNTHESIS 
Parameter for optimizing the synthesis of (U,Pu)C, 2:7615 
(ORNL-tr-4179) 
URANIUM COMPOUNDS/CATALYTIC EFFECTS 
Uranium catalysts for the synthesis of highly cis-tactic 
polydienes, 2:6650 
URANIUM DEPOSITS 
Number of aspects of the uranium distribution in igneous rocks 
of eastern Karamazar, 2:6622 
URANIUM DEPOSITS/EXPLORATION 
Natural gamma ray spectrum analysis technique (Patent), 
2:6635 
Uranium investigations in southeastern Alaska. Geologic report 
44, 2:6631 (NP-21135) 
URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Raw data release. III. Orientation 
study in the Williamsport, Pennsylvania, area, 2:6629 (DPST- 
76-141-3) 
URANIUM DEPOSITS/MAPS 
Energy resource development map of Colorado (7 references), 
2:6441 
URANIUM DIOXIDE/CHEMICAL PREPARATION 
Manufacture of uranium dioxide powder (Patent), 2:6657 
URANIUM DIOXIDE/CHEMICAL REACTION KINETICS 
Parameter for optimizing the synthesis of (U ,Pu)C, 2:7615 
(ORNL-tr-4179) 
URANIUM DIOXIDE/CORROSIVE EFFECTS 
Mechanical properties of austenitic steels after corrosion by 
uranium dioxide and fission product elements, 2:7595 


URANIUM RESERVES 


URANIUM DIOXIDE/ENERGY TRANSFER 
Energy transfer between Bi**yieldsEu**, Bi**yieldsSm** and 
UO,?*yieldsEu** in oxide glasses, 2:8296 
URANIUM DIOXIDE/EQUATIONS OF STATE 
Critical assessment of equation of state data for UO, 2:7618 
URANIUM DIOXIDE/FISSION PRODUCTS 
Post-irradiation studies on knock-out and pseudo-recoil releases 
of fission products from fissioning UO2, 2:7633 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Reference fuel studies. Second semi-annual report, August 1975- 
January 1976, 2:7064 (GEAP-14032-4) 
URANIUM DIOXIDE/SWELLING 
Fission gas swelling below approximately 1200°C, 2:7634 
URANIUM DIOXIDE/VAPOR PRESSURE 
Extension of vapour pressure measurements of nuclear fuels 
(U,Pu)O, and UO, to 7000 K for fast reactor safety analysis, 
2:6655 
Vapor pressure of oxide fuel under hypothetical accident 
conditions (3000 ... 5000 K), 2:7327 (EURFNR-1267) 
URANIUM HEXAFLUORIDE/ELECTRONIC STRUCTURE 
Calculated electronic structure of uranium hexafluoride 
(Equilibrium distance, ionization energy, charge-transfer 
excitations), 2:8291 
URANIUM HEXAFLUORIDE/PHYSICAL PROPERTIES 
Thermophysical properties of matter. Reviews. I. 
Thermophysical properties of hexafluorides of uranium and 
tungsten, 2:7743 
URANIUM IONS/ELECTRON SPIN RESONANCE 
Fluorescence of trivalent rare earth ions in crystals and the 
optical detection of their EPR and ENDOR spectra, 2:8293 
URANIUM IONS/ENDOR 
Fluorescence of trivalent rare earth ions in crystals and the 
optical detection of their EPR and ENDOR spectra, 2:8293 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
ERDA laser isotope separation program, 2:6649 
URANIUM ISOTOPES/RADIONUCLIDE KINETICS 
Aquatic effects and material transport, 2:8013 (ORNL-5193) 
URANIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Aquatic effects and material transport, 2:8013 (ORNL-5193) 
URANIUM MINES/SAFETY 
Thunderstorms, detector and alarm, 2:6711 
URANIUM NITRIDES/CHEMICAL PREPARATION 
Method for producing pure monocarbides, mononitrides, and 
carbonitrides (Patent), 2:7616 
URANIUM ORES/EXPLORATION 
Lead isotopes, a guide to major mineral deposits, 2:6634 
URANIUM ORES/MINING 
Amok aiming for production at Cluff Lake in late 1977 (Of 
uranium concentrates in northern Saskatchewan), 2:6624 
Denison on last lap of expansion. Mill rate to be boosted to 
7,100 tons per day, 2:6642 
Eldorado Nuclear stepping up development to increase 
production (at Beaverlodge operations in northern 
Saskatchewan), 2:6638 
Gulf Minerals tuning up new uranium operation (in northern 
Saskatchewan), 2:6637 
Rio Algom gets into gear with 76 million dollar expansion. 
Quirke mine switches over to trackless methods, 2:6639 
URANIUM ORES/ORE PROCESSING 
Denison on last lap of expansion. Mill rate to be boosted to 
7,100 tons per day, 2:6642 
Eldorado Nuclear stepping up development to increase 
production (at Beaverlodge operations in northern 
Saskatchewan), 2:6638 
Review of uranium mining and milling industry, 2:6636 (K-OP- 
214) 
Stabilization of uranium-thorium milling waste-retention systems 
(Tailings piles), 2:6641 
URANIUM ORES/QUANTITATIVE CHEMICAL ANALYSIS 
Isotopic analysis of rare earths without preliminary chemical 
separation. Application to Oklo ores and irradiated fuels, 
77689 


URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM OXIDES/CHEMICAL PREPARATION 
Method of making spherical metallic oxide and metallic carbide 
particles (Patent), 2:6658 
URANIUM OXIDES/FABRICATION 
Improvements in or relating to the production of nuclear fuel 
(Patent), 2:6654 
URANIUM OXIDES/SINTERING 
Method of making spherical metallic oxide and metallic carbide 
particles (Patent), 2:6658 
URANIUM OXIDES U308/PRODUCTION 
U.S. phosphate industry as a source of U;O, to the year 2000, 
2:6640 (UCID- 17249) 
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URANIUM RESERVES 

New possibilities of uranium pioduction, 2:6627 

Ottawa estimates uranium reserves are adequate, 2:6623 
URANIUM RESERVES/REVIEWS 

Review of uranium mining and milling industry, 2:6636 (K-OP- 


214) 
URETHANE/CHEMICAL PREPARATION 
Preparation of urethane adhesives. Final report, 2:7639 (BDX- 
613-1549(Rev.)) 
US AEC 
See also AMES LABORATORY 
ANL 


BETTIS 
BNL 
HAPO 
KAPL 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
ORNL 
PADUCAH PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
Y-12 PLANT 
US AEC/DATA COMPILATION 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume | 
(Compilation of 1973 annual report data), 2:7974 (WASH- 
1259(73)(Vol.1)) 

Environmental monitoring at major U.S. Atomic Energy 
Commission contractor sites: calendar year 1973. Volume 2 
(Compilation of 1973 annual report data), 2:7975 (WASH- 
1259(73)(Vol.2)) 

US ERDA 
See also IDAHO NATIONAL ENGINEERING LABORATORY 
US ERDA/RESEARCH PROGRAMS 

Introductory remarks, 2:6812 (ERDA-76-11) 

Preliminary environmental review of the energy conservation 
research, development, and demonstration programs, 2:7434 
(ERDA-76/36) 

Summary outline of ERDA geosciences and geoscience-related 
research, 2:7965 (ERDA-76/114) 

US NRC/MANAGEMENT 

Management of the licensing of users of radioactive materials 

should be improved, 2:7409 (RED-76-62) 
US NRC/REACTOR LICENSING 
Indexes to Nuclear Regulatory Commission issuances, January- 
March 1976, 2:7117 (NRCI-76/INDEX-1) 
USA 
See also ALASKA 
CALIFORNIA 
COLORADO 
LOUISIANA 
MICHIGAN 
NEVADA 
NEW JERSEY 
NEW YORK 
PENNSYLVANIA 
TENNESSEE 
TEXAS 
UTAH 
VIRGINIA 
USA/COAL MINING 
Effluent guidelines and standards, 2:6565 
USA/COAL RESERVES 

Coal supply and air quality limitations on fossil-fueled energy 
centers (12 references), 2:6554 (ANL-76-XX-11) 

Michigan Wisconsin Pipe Line Company's coal gasification 
project, 2:6466 (CONF-760358-) 

USA/ENERGY DEMAND 
Michigan Wisconsin Pipe Line Company's coal gasification 
project, 2:6466 (CONF-760358-) 
USA/ENERGY SOURCES 
Energy problem, 2:7408 
USA/EN VIRONMENT 
igitizing geographic data with GRIDOT; a generalized program 
or drawing overlay grids in various map projections 
(Simulation of regional environmental data), 2:8023 
(ORNL/RUS-17) 
USA/FOSSIL-FUEL POWER PLANTS 

Coal supply and air quality limitations on fossil-fueled energy 

centers (12 references), 2:6554 (ANL-76-XX-11) 
USA/GEOLOGIC STRUCTURES 

Regional geology as applied to geothermal resource evaluation, 

2:6817 (ERDA-76-11) 


ERA Vol. 2, No. 4 


USA/GEOTHERMAL EXPLORATION 
Application of geophysics to Appalachian geothermal resources 
evaluation, 2:6825 (ERDA-76-11) 
USA/GEOTHERMAL RESOURCES 
Dry hot rock research at LASL (Eastern USA), 2:6836 (ERDA- 
76-11) 
USA/HEAT FLOW 
Dry hot rock research at LASL (Eastern USA), 2:6836 (ERDA- 
76-11) 
USA/POWER DEMAND 
Energy problem, 2:7408 
USA/REGIONAL ANALYSIS 
Digitizing geographic data with GRIDOT; a generalized program 
for drawing overlay grids in various map projections 
(Simulation of regional environmental data), 2:8023 
(ORNL/RUS-17) 
USA/TRANSPORTATION SYSTEMS 
Transportation energy conservation data book, 2:7439 (ORNL- 
5198) 
USA/WIND POWER 
Federal wind energy program, 2:6888 (SAND-76-5586) 
USA/WIND POWER PLANTS 
Large experimental wind turbines; where we are now, 2:6889 
(SAND-76-5586) 
Wind power, fact or fantasy, 2:6883 (SAND-76-5586) 
USSR/URANIUM DEPOSITS 
Number of aspects of the uranium distribution in igneous rocks 
of eastern Karamazar, 2:6622 
UTAH/MAGNETOTELLURIC SURVEYS 
Audio-magnetotelluric data log and station location map for 
Lund Known Geothermal Resource Area, Utah, 2:6827 
(USGS-OFR-76-410) 


V 


VACUUM SYSTEMS/FABRICATION 
Joint between aluminium alloys and other metals for the vacuum 
system of high power accelerators, 2:7898 
VALVES/DESIGN 
Rotating plug valve (Patent; intended for circulating gaseous 
uranium hexafluoride), 2:6644 
VALVES/PERFORMANCE TESTING 
Evaluation of flow measuring and control valve applications for 
coal liquefaction process streams for Cresap testing, 2:6492 
(FE-1517-34) 
VANADIUM/ACTIVATION ANALYSIS 
Multielement analysis by sequential instrumental and 
radiochemical neutron activation, 2:7680 (BNWL-SA-5663) 
Rapid chemical separations for thermal neutron activation 
analysis of niobium and vanadium and application to 
controlled thermonuclear reactor materials studies, 2:7679 
(BNWL-SA-5650) 
VANADIUM/ELECTRON-PHONON COUPLING 
Comparative study of electron-phonon interaction in three 
vanadium samples of varying purity, 2:7565 
VANADIUM/ION CHANNELING 
Study of the structure of axial and planar aligned backscattering 
spectra in vanadium, 2:8195 
VANADIUM/ION COLLISIONS 
Continuum photon emission by some metals under heavy ion 
bombardment (10 keV Ar* and Ne*), 2:8241 
VANADIUM/MAGNETIZATION 
Anisotropy of the magnetization in superconducting vanadium, 
2:7545 
VANADIUM 51 TARGET/DEUTERON REACTIONS 
Normalization and finite-range effects in distorted-wave Born- 
approximation calculations for (d, *He) and (d, t) reactions, 
2:8493 
VANADIUM ALLOYS 
Amorphous alloys in the U-Cr-V system (Patent; mechanical 
properties; corrosion resistance; thermal stability), 2:7466 
VANADIUM ALLOYS/TRANSITION TEMPERATURE 
Calorimetric studies of superconductive proximity effects in 
titani dium alloys, 2:7547 
VECTOR MESONS 
(Mesons with spin-one.) 
VECTOR MESONS/DECAY 
Massive gauge fields in the SU(4) o model, 2:8445 
VECTOR MESONS/LEPTONIC DECAY 
Effects of transverse beam polarization on anomalous p-e 
events, 2:8393 
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VECTOR MESONS/PAIR PRODUCTION 
Effects of transverse beam polarization on anomalous p-e 
events, 2:8393 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
VEHICLES/ENGINES 
Gas operated engine (Patent), 2:7455 
VENUS PLANET/PLASMA 
Preliminary measurements of the plasma near Venus with the 
Venera 9 satellite, 2:8177 
VERTICAL AXIS TURBINES/AERODYNAMICS 
Aerodynamics of the Darrieus turbine, 2:6894 (SAND-76-5586) 
Aerodynamics of the Darrieus rotor, 2:6907 (SAND-76-5586) 
Innovative wind machines; the theoretical performance of a 
vertical axis wind turbine, 2:6911 (SAND-76-5586) 
Sandia vertical-axis wind turbine program. Technical quarterly 
report, January-March 1976, 2:6886 (SAND-76-0338) 
VERTICAL AXIS TURBINES/CONTROL SYSTEMS 
Automatic control and data acquisition, 2:6884 (SAND-76- 
5586) 
VERTICAL AXIS TURBINES/COST 
Sandia vertical-axis wind turbine program. Technical quarterly 
report, January-March 1976, 2:6886 (SAND-76-0338) 
VERTICAL AXIS TURBINES/DATA ACQUISITION SYSTEMS 
Automatic control and data acquisition, 2:6884 (SAND-76- 
5586) 
VERTICAL AXIS TURBINES/DESIGN 
Blade design and fabrication: 17-meter VAWT, 2:6906 (SAND- 
76-5586) 
Feasibility investigation of the Giromill, 2:6910 (SAND-76- 


5586) 

VERTICAL AXIS TURBINES/ECONOMICS 
Economic considerations, 2:6882 (SAND-76-5586) 

VERTICAL AXIS TURBINES/ELECTRIC GENERATORS 
Electrical power system, 2:6913 (SAND-76-5586) 

VERTICAL AXIS TURBINES/FABRICATION 
Blade design and fabrication: 17-meter VAWT, 2:6906 (SAND- 

76-5586) 

VERTICAL AXIS TURBINES/MECHANICAL STRUCTURES 
Tower analysis, 2:6902 (SAND-76-5586) 

VERTICAL AXIS TURBINES/MECHANICAL VIBRATIONS 
Aeroelastic analysis of the troposkien-type wind turbine, 2:6905 

(SAND-76-5586) 
Effects of system imbalance, 2:6904 (SAND-76-5586) 

VERTICAL AXIS TURBINES/MEETINGS 
Proceedings of the Vertical-Axis Wind Turbine Technology 

Workshop, Albuquerque, New Mexico, May 18-20, 1976, 
2:6887 (SAND-76-5586) 

VERTICAL AXIS TURBINES/OPTIMIZATION 

Feasibility investigation of the Giromill, 2:6910 (SAND-76- 
5586) 

VERTICAL AXIS TURBINES/PERFORMANCE 

System engineering: performance considerations, 2:6893 
(SAND-76-5586) 
VERTICAL AXIS TURBINES/PERFORMANCE TESTING 
5-M turbine field testing, 2:6897 (SAND-76-5586) 
Aerodynamic characteristics of four symmetrical airfoil sections 
through 180 degrees angle of attack at low Reynolds numbers 
(preliminary data report), 2:6896 (SAND-76-5586) 

Selected wind tunnel test results for the Darrieus wind turbine, 
2:6895 (SAND-76-5586) 

VERTICAL AXIS TURBINES/POWER GENERATION 

— vertical axis wind turbines, 2:6909 (SAND-76- 
86) 
Electrical power system, 2:6913 (SAND-76-5586) 
Performance prediction for the 17-m turbine, 2:6898 (SAND- 
76-5586) 

VERTICAL AXIS TURBINES/RESEARCH PROGRAMS 
Canadian wind energy program, 2:6891 (SAND-76-5586) 
Sandia vertical-axis wind turbine program. Technical quarterly 

report, January-March 1976, 2:6886 (SAND-76-0338) 
Vertical-Axis Wind Turbine program, 2:6890 (SAND-76-5586) 
VERTICAL AXIS TURBINES/SPECIFICATIONS 
— vertical axis wind turbines, 2:6909 (SAND-76- 
) 
1 design, 17-meter research turbine, 2:6892 (SAND-76- 
586) 


VERTICAL AXIS TURBINES/STRESS ANALYSIS 
Aeroelastic analysis of the troposkien-type wind turbine, 2:6905 
(SAND-76-5586) 
Blade structural analysis, 2:6901 (SAND-76-5586) 
Darrieus structural studies at Oregon State University, 2:6908 
(SAND-76-5586) 
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Effects of system imbalance, 2:6904 (SAND-76-5586) 
Structural overview, 2:6899 (SAND-76-5586) 
Structural loads for the 17m Darrieus turbine, 2:6900 (SAND- 
76-5586) 
System structural response, 2:6903 (SAND-76-5586) 
VERTICAL AXIS TURBINES/STRESSES 
Canadian wind energy program, 2:6891 (SAND-76-5586) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIBRATING SAMPLE MAGNETOMETERS/DESIGN 
Vibrating sample superconducting magnetometer, 2:7776 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIKING SPACE PROBES/SPACECRAFT POWER SUPPLIES 
SNAP 19 Viking Lander system program. Final report, July 1, 
1970-June 30, 1976, 2:6736 (TES-3069-54) 
VIRGINIA/HEAT FLOW 
Application of geophysics to Appalachian geothermal resources 
evaluation, 2:6825 (ERDA-76-11) 
VIRGINIA/THERMAL SPRINGS 
Hot springs, 2:6819 (ERDA-76-11) 
Road log to several thermal springs of western Virginia, 2:6820 
(ERDA-76-11) 
VIRUSES 
See also BACTERIOPHAGES 
POLIO VIRUS 
VIRUSES/BIOCHEMICAL REACTION KINETICS 
Interaction of elongation factor | with aminoacylated Brome 
mosaic virus and tRNA’s, 2:8036 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/FUEL ELEMENTS 
Safety analysis report for Fort. St. Vrain test elements FTE-1 
through FTE-8. Proposed supplement to the Final Safety 
Analysis Report for Fort St. Vrain Nuclear Generating Station, 
2:7010 (GA-A- 13903) 
VRAIN REACTOR/PRESSURE VESSELS 
Fort St. Vrain surveillance and testing program. Quarterly 
progress report for the period ending March 31, 1976, 2:7012 
(GA-A-13909) 
VRAIN REACTOR/PRIMARY COOLANT CIRCUITS 
Fort St. Vrain surveillance and testing program. Quarterly 
progress report for the period ending March 31, 1976, 2:7012 
(GA-A-13909) 
VRAIN REACTOR/REACTOR CORES 
Fort St. Vrain surveillance and testing program. Quarterly 
progress report for the period ending March 31, 1976, 2:7012 
(GA-A-13909) 
VRAIN REACTOR/REACTOR OPERATION 
Fort St. Vrain surveillance and testing program. Quarterly 
progress report for the period ending March 31, 1976, 2:7012 
(GA-A-13909) 
VRAIN REACTOR/STEAM GENERATORS 
Fort St. Vrain surveillance and testing program. Quarterly 
progress report for the period ending March 31, 1976, 2:7012 
(GA-A-13909) 
VRAIN REACTOR/TESTING 
Fort St. Vrain Surveillance and Testing Program. Quarterly 
progress report for the period ending June 30, 1976, 2:7014 
(GA-A-14042) 


Ww 


WAK 
( Wiederaufarbeitungsanlage Karlsruhe.) 
WAK/LICENSING 
Publication of the announcement of five nuclear partial licences 
for the reprocessing plant at Karlsruhe (WAK), 2:6668 
WASTE HEAT/ENERGY CONVERSION 
Rankine cycle energy conversion system design considerations 
for low and intermediate temperature sensible heat sources, 
2:7433 (SAND-76-0363) 
WASTE HEAT/HEAT STORAGE 
Step beyond theory: aquifer storage energy, 2:6756 (CONF- 
760423-) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE MANAGEMENT/FEASIBILITY STUDIES 
ee analyses and applications, 2:8000 (ORNL- 
) 
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WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 
Concentration and determination of trace organic pollutants in 
water (Phenols; organics; halomethanes), 2:7682 (IS-T-730) 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
— coal gasification, and COED coal liquefaction, 


WASTE WATER/WASTE PROCESSING 
Direct analysis of organic compounds in aqueous by-products 
from fossil fuel conversion processes: oil shale retorting, 
—" coal gasification, and COED coal liquefaction, 


Treatment of gas processing waste water, 2:6611 (CONF- 
760358-) 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
SURFACE WATERS 
WATER/BIOCHEMICAL REACTION KINETICS 
Mechanisms of oxygen evolution, 2:8028 (COO-3326-49) 
WATER/CHARGED-PARTICLE TRANSPORT 
Model for energy deposition in liquid water, 2:8650 
WATER/CHEMICAL ANALYSIS 
Concentration and determination of trace organic pollutants in 
water (Phenols; organics; halomethanes), 2:7682 (IS-T-730) 
Determination of nitrate by anion exchange with ultraviolet 
detection, 2:7681 (IS-T-713) 
WATER/CONTROL 
sag permeability in subterranean formations (Patent), 
WATER/DIFFUSION 
Heat and moisture flow in concrete as a function of 
temperature, 2:7661 
WATER/OSCILLATOR STRENGTHS 
Model for energy deposition in liquid water, 2:8650 
WATER/SEPARATION PROCESSES 
Process for separating water and liquid hydrocarbons from a 
fluid flow medium (Patent), 2:7698 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HWLWR TYPE REACTORS 
MURR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/FUEL ELEMENTS 
Two-dimensional analysis of conduction-controlled rewetting 
with precursory cooling (Rewetting of fuel elements during 
emergency core cooling), 2:7366 
WATER POLLUTION 
Biological monitoring and selected trends in environmental 
quality (Use of National Inventory of Selected Biological 
Monitoring Programs at ORNL to identify documented 
environmental trends), 2:7971 (ORNL/TM-5606) 
WATER POLLUTION/DIFFUSION 
State-of-the-art and proposed testing for environmental transport 
of toxic substances, 2:8008 (ORNL/EPA-1) 
WATER POLLUTION/RESEARCH PROGRAMS 
Radiological and Environmental Research Division annual 
report, January-December 1974, 2:7966 (ANL-75-3(Pt.4) ) 
Summary outline of ERDA geosciences and geoscience-related 
research, 2:7965 (ERDA-76/114) 
WATER RESERVOIRS 
See also COOLING PONDS 
WATER RESERVOIRS/HEAT TRANSFER 
Numerical study of the velocity and temperature fields in a flow- 
through reservoir, 2:8019 
WATER RESERVOIRS/TEMPERATURE DISTRIBUTION 
Numerical study of the velocity and temperature fields in a flow- 
through reservoir, 2:8019 
WATERFLOODING/RESEARCH PROGRAMS 
Low interfacial tension and miscibility studies for surfactant 
tertiary oil recovery processes. Progress report, December 1, 
1975-November 30, 1976, 2:6584 (COO-0018-2) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/INTERMEDIATE VECTOR BOSONS 
SU(2) x U(1) x U(1)’ weak-interaction model and Al = 1/2 
enhancement (Neutral gauge boson X/sub y/ postulated), 
2:8410 
WEAK INTERACTIONS/T INVARIANCE 
Present status of time-reversal invariance in the nuclear 
interactions, 2:8516 
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WEAK INTERACTIONS/WEINBERG LEPTON MODEL 
Introduction to weak neutral currents and unified theories of 
electromagnetic and weak interactions, 2:8392 
WEAK NEUTRAL CURRENTS/P INVARIANCE 
a for parity nonconservation in the weak neutral current, 


WEATHER/DATA PROCESSING 

Weather representation using stochastic methods, 2:6777 

(CONF-760423-) 
WEINBERG LEPTON MODEL 

Introduction to weak neutral currents and unified theories of 

electromagnetic and weak interactions, 2:8392 
WEINBERG LEPTON MODEL/NEUTRAL-CURRENT 

INTERACTIONS 

Neutral current in the Weinberg-Salam gauge model and elastic 
scattering of neutrinos and antineutrinos on nucleons, 2:8414 

WEINBERG LEPTON MODEL/WEAK NEUTRAL CURRENTS 

Neutrino-proton elastic scattering: Implications for weak- 

interaction models, 2:8408 
WELDED JOINTS/INSPECTION 

Augmented inservice inspection of piping welds at the reactor 

vessel nozzles (PWR), 2:6993 (WCAP-8802) 
WELDED JOINTS/MECHANICAL PROPERTIES 

Mechanized welding of austenitic precision stainless steel tubes, 
2:7480 

Narrow gap welding - a new method for building vessels 
(Reactor pressure vessels), 2:7475 

WELDING MACHINES/ALIGNMENT 

Closed circuit television welding alignment system, 2:7754 
(BDX-613-1533) 

WELDING MACHINES/DESIGN 

Set-up and operational experience with a new diffusion welding 
equipment, 2:7760 

WELDS 
See WELDED JOINTS 
WELL COMPLETION/PACKINGS 

Method of producing hydrocarbons from an unconsolidated 
formation (Patent), 2:6585 

Method of forming a highly permeable solid mass in a 
subterranean formation (Patent; particularly in loose sands 
around well bore), 2:6586 

WELL DRILLING/COST 

Geothermal well data, 2:6843 (CONF-760222-P3) 

Sample application to test site No. 1, Kenedy Co. (Offset well 
information, drilling fluids program, cost estimates, and data 
acquisition), 2:6868 (CONF-760222-P3) 

WELL DRILLING/PLANNING 

Development of drilling, completion, and testing plan for a 
geopressured geothermal well, 2:6834 (CONF-760222-P3) 

Sample application to test site No. 1, Kenedy Co. (Offset well 
information, drilling fluids program, cost estimates, and data 
acquisition), 2:6868 (CONF-760222-P3) 

WELL DRILLING/SPECIFICATIONS 
Geothermal well data, 2:6843 (CONF-760222-P3) 
WELL LOGGING 
See also SONIC LOGGING 
SP LOGGING 
WELL LOGGING/DATA ACQUISITION SYSTEMS 

Down hole apparatus for sensing and storing values of physical 

parameters (Patent), 2:7941 
WELL LOGGING/GRAVIMETRY 

Improved hydrocarbon reservoir evaluation through use of 

borehole-gravimeter data, 2:6581 
WELL STIMULATION/HYDRAULIC FRACTURING 

Prediction of fracture extent by simulation of gas well pressure 

and production behavior, 2:6612 (MERC/TPR-76/8) 
WELL STIMULATION/IN-SITU COMBUSTION 

Kinetics of underground combustion. Final report (Experimental 
aboveground facility), 2:6583 (BERC-0017-2) 

Recovery of oil by a combination of low temperature oxidation 
and hot water or steam injection (Patent), 2:6588 

WELL STIMULATION/MICROEMULSION FLOODING 

Optimizing petroleum recovery micellar systems utilizing zeta 

potential (Patent), 2:6587 
WELL STIMULATION/STEAM INJECTION 
Recovery of oil by a combination of low temperature oxidation 
and hot water or steam injection (Patent), 2:6588 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/PRESSURE MEASUREMENT 

Advancements in uncased-hole wireline-formation-tester 
techniques, 2:6872 (CONF-760222-P3) 

WEST VALLEY PROCESSING PLANT/MODIFICATIONS 

Modifying the West Valley reprocessing plant, 2:6669 
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WHITE DWARF STARS/GRAVITATIONAL COLLAPSE 
Gravitational collapse of a cold white dwarf, 2:8141 
WHITE DWARF STARS/STAR EVOLUTION 
Cooling of white dwarfs with masses above the Chandrasekhar 
limit, 2:8140 
WILD ANIMALS/ECOLOGY 
Description of the terrestrial ecology of the Oak Ridge 
Environmental Research Park, 2:7997 (ORNL/TM-5073) 
WIND 
See also HURRICANES 
WIND/MONITORING 
Anemometry data and processing, 2:6885 (SAND-76-5586) 
WIND POWER/AVAILABILITY 
Basic relationships to determine wind power and solar radiation 
available from the atmosphere, 2:6750 (CONF-760423-) 
WIND POWER/RESEARCH PROGRAMS 
Federal wind energy program, 2:6888 (SAND-76-5586) 
WIND POWER PLANTS/ECONOMICS 
Wind power, fact or fantasy, 2:6883 (SAND-76-5586) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Wind power, fact or fantasy, 2:6883 (SAND-76-5586) 
WIND POWER PLANTS/SITE SELECTION 
Large experimental wind turbines; where we are now, 2:6889 
(SAND-76-5586) 
WIND POWER PLANTS/SPECIFICATIONS 
Canadian wind energy program, 2:6891 (SAND-76-5586) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
WIND TURBINES/DESIGN 
Wind turbine (Patent; in German), 2:6912 
WIND TURBINES/POWER GENERATION 
Solar power plant (AUG-PzTent), 2:6766 
WIND TURBINES/RESEARCH PROGRAMS 
Large experimental wind turbines; where we are now, 2:6889 
(SAND-76-5586) 
WIND TURBINES/SPECIFICATIONS 
Large experimental wind turbines; where we are now, 2:6889 
(SAND-76-5586) 
WISCONSIN PUBLIC SERVICE POWER REACTOR 
See KEWAUNEE REACTOR 
WOLF-RAYET STARS/ECLIPSE 
Interpretation of eclipses at emission-line frequencies in Wolf- 
Rayet binaries, 2:8138 
WOLF-RAYET STARS/EMISSION SPECTRA 
Interpretation of eclipses at emission-line frequencies in Wolf- 
Rayet binaries, 2:8138 
WOOD/DRYING 
Geothermal energy utilization, 2:6878 (SAN- 1077-4) 
WORKERS 
See PERSONNEL 
WYHL-1 REACTOR 
The petition. Questions to a parliament concerning the industrial 
application of atomic energy: aspects in the matter of Wyhl, 
2:6994 
WYHL-1 REACTOR/PUBLIC RELATIONS 
Citizens against nuclear power plants. Wyhl - the beginning, 
2:7001 


X 


2X DEVICES/CYCLOTRON INSTABILITY 
Theoretical explanation of present mirror experiments and linear 
stability of larger scaled machines, 2:8794 (UCRL-78125) 
X RADIATION/RADIATION DOSES 
Organ doses in diagnostic radiology, 2:8077 (FDA-76-8030) 
X RADIATION/SHIELDING MATERIALS 
Specific area gonad shielding. Recommendation for use on 
patients during medical diagnostic x-ray procedures, 2:8079 
(FDA-76-8054) 
XENON/ATOM-ATOM COLLISIONS 
Kinetic study of energy transfer from He(n = 2, 3) to Ne, Ar, 
Kr, and Xe , 2:8318 
XENON/DIFFUSION 
The influence of sputtering, range shortening and stress-induced 
outdiffusion on the retention of xenon implanted in silicon, 
2:8208 
XENON/DISTILLATION 
Cryogenic separation of krypton and xenon from dissolver off- 
gas, 2:6690 (GERHTR-150) 
XENON/PHOTOELECTRON SPECTROSCOPY 
Angular distribution of Xe Ssyieldsep photoelectrons: Direct 
evidence for anisotropic final-state interaction, 2:8298 


X-ZERO RESONANCES 


XENON/PHOTOIONIZATION 

Angular distribution of Xe Ssyieldsep photoelectrons: Direct 

evidence for anisotropic final-state interaction, 2:8298 
XENON/SEPARATION PROCESSES 

Distribution of xenon between gaseous and liquid CO2, 2:6692 
(ORNL-5122) 

XENON 136 REACTIONS/DEEP INELASTIC SCATTERING 

Deeply inelastic scattering of Xe by Ta and Pb (1120 MeV, 
angular distribution, total cross sections, charge distributions), 
2:8558 (ANL/PHY-76-2( Vol.2)) 

XENON 136 REACTIONS/DIRECT REACTIONS 

Fragment charge distributions from the reaction 7°Bi + Xe at 
1130 MeV (Angular and mass distributions, reaction kinetics), 
2:8563 (ANL/PHY-76-2( Vol.2)) 

XENON 136 REACTIONS/ELASTIC SCATTERING 

Elastic scattering of very heavy ions (Angular distributions, 286 
to 1130 MeV, optical models, total cross section), 2:8562 
(ANL/PHY-76-2(Vol.1)) 

Optical theorem for heavy-ion scattering (Partial wave 
expansion, total cross sections), 2:8613 (ANL/PHY-76- 
2(Vol.2)) 

XENON 136 REACTIONS/FUSION REACTIONS 

Interaction of very heavy ions with heavy targets (Review, 
angular and charge distributions, differential cross sections), 
2:8557 (ANL/PHY-76-2( Vol.1)) 

XENON 136 REACTIONS/TOTAL CROSS SECTIONS 

Fragment charge distributions from the reaction 7Bi + '*Xe at 
1130 MeV (Angular and mass distributions, reaction kinetics), 
2:8563 (ANL/PHY-76-2( Vol.2)) 

XENON 136 REACTIONS/TRANSFER REACTIONS 

Energy dissipation and nucleon transfer in heavy-ion reactions, 

2:8561 
XENON IONS/COLLISIONS 

Backscattering of neutralized noble gas ions from polycrystslline 
surfaces at bombarding energies below | keV, 2:8226 

Electron emission from solid targets bombarded by noble gas 
ions (10-100keV): energetic and spatial distributions (50-80 
keV), 2:8203 

XENON IONS/ION IMPLANTATION 

The influence of sputtering, range shortening and stress-induced 
outdiffusion on the retention of xenon implanted in silicon, 
2:8208 

X-RAY DIFFRACTOMETERS/REVIEWS 
X-ray diffraction spectrometry, 2:7932 
X-RAY FLUORESCENCE ANALYSIS/SAMPLERS 

Automated sample changer for x-ray fluorescence analysis of 

bio-medical samples, 2:7687 
X-RAY FLUORESCENCE ANALYSIS/USES 
Some practical applications of inner-shell ionization phenomena, 
2:7685 
X-RAY RADIOGRAPHY 
Stop-motion radiography, 2:7855 (SAND-76-5614) 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
X-RAY SOURCES/DESIGN 

Development of krypton-85 sources for the Bureau of Mines 
coal dust combustion analyzer. Operations Division final 
report (Gaseous “Kr encapsulated in Ta; x-ray source), 
2:6724 (ORNL-5215) 
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